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PREFACE

hydrol ogi c data report of Virginia is one of a series of annual
that document hydrologic data gathered from the U.S. Geological Survey's and cooperating
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Trust Territories. These records of streamflow, ground-water levels, and water quality provide
the hydrologic information needed by State, local, and Federal agencies, and the private sector
for developing and managing our Nation's land and water resources. Hydrologic data for Virginia
are contained in two volumes:

Volume 1. Surface-Water-Discharge and Surface-Water-Quality Records

Volume 2. Ground-Water-Level and Ground-Water-Quality Records
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report.
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WATER RESCURCES DATA - VIRG NIA 1998

VOLUME 1. SURFACE- WATER- DI SCHARGE AND SURFACE- WATER- QUALI TY
RECORDS

| NTRODUCTI ON

The Water Resources Division of the U S GCeological Survey, in cooperation with State agencies, obtains a
| arge amount of data pertaining to the water resources of Virginia each water year. These data, accunul ated
during nmany water years, constitute a valuable data base for devel oping an inproved understanding of the water
resources of the State. To nake these data readily available to interested parties outside the Geol ogical Survey,
the data are published annually in this report series entitled "Water Resources Data - Virginia."

This report series includes records of stage, discharge, and water quality of streams and stage, contents,
and water quality of |akes and reservoirs. This volune contains records for water discharge at 152 gaging
stations; stage only at 2 gaging station; stage and contents at 10 | akes and reservoirs; and water quality at 24
gaging stations. Also included are data for 55 crest-stage partial-record stations. Locations of these sites
are shown on figures 4 and 5. M scellaneous hydrologic data were collected at 199 neasuring sites and 17 water-
qual ity sanpling sites not involved in the systematic data-collection program The data in this report represent
that part of the National Water Data System collected by the U S. Geol ogical Survey and cooperating State and
Federal agencies in Virginia.

This series of annual reports for Virginia began with the 1961 water year with a report that contained only
data relating to the quantities of surface water. For the 1964 water year, a simlar report was introduced that
contained only data relating to water quality. Beginning with the |975 water year, the report format was changed
to present, in one volune, data on quantities of surface water, quality of surface and ground water, and ground-
water |evels. Begi nni ng With the 1990 wat er year, the report format was changed to two vol unes. Vol une 1
contai ns surface-water-di scharge and surface-water-quality data and Volune 2 contains ground-water-|evel and
ground-wat er-qual ity data.

Prior to the introduction of this series and for several water years concurrent with it, water-resources
data for Virginia were published in U S. Geol ogi cal Survey Water-Supply Papers. Data on stream di scharge and
stage and on | ake or reservoir contents and stage, through Septenber 1960, were published annual |y under the
title "Surface-Water Supply of the United States, Parts 6A and 6B." For the 1961 through 1970 water years, the
data were published in two 5-year reports. Data on chenmical quality, tenperature, and suspended sedinent for
the 1941 through 1970 water years were published annually under the title "Quality of Surface Waters of the United
States." The above nentioned Water-Supply Papers may be consulted in the libraries of the principal cities of
the United States and may be purchased fromthe U S. Geol ogical Survey, Branch of Information Services, Federal
Center, Bldg. 41, Box 25286, Denver, Col orado 80225.

Publications simlar to this report are published annually by the Geol ogical Survey for all States. These
official Survey reports have an identification nunber consisting of the two-letter State abbreviation, the |ast
two digits of the water year, and the volume nunber. For exanple, this volume is identified as "U. S. Ceol ogi cal
Survey Water-Data Report VA-98-1." For archiving and general distribution, the reports for |1971-74 water years
also are identified as water-data reports. These water-data reports are for sale in paper copy or in mcrofiche
by the National Technical Information Service, U 'S. Departnent of Commerce, Springfield, Virginia 22161.

Addi tional information, including current prices, for ordering specific reports nay be obtained fromthe
District Ofice at the address given on the back of the title page or by tel ephone (804) 278-4750.

Water resources data, including those provided in water data reports, are available through the Wrld Wde
Web on the Internet. The Universal Resource Location (URL) to the Virignia District's home page is:

http://va.usgs.gov

COOPERATI ON

The U.S. Geological Survey and agencies of the State of Virginia have had joint-funding agreements for the
collection of water-resource records since 1930. Organizations that assisted in collecting the data in this
report through joint-funding agreements with the Survey are:

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY, Dennis H. Treacy, executive director.
VIRGINIA DEPARTMENT OF TRANSPORTATION, David P. Gehr, commissioner.

CITY OF ALEXANDRIA, Vola Lawson, city manager.

CITY OF DANVILLE, Herbert Dawson, director, Water and Wastewater.

CITY OF NEWPORT NEWS, Brian Ramaley, director, Department of Public Utilities.

CITY OF ROANOKE, Kit B. Kiser, director, Utilities and Operations.

NORTHERN VIRGINIA PLANNING DISTRICT COMMISSION, G. Mark Gibb, executive director.
WEST PIEDMONT PLANNING DISTRICT COMMISSION, Robert W. Dowd, executive director.
SOUTHEASTERN PUBLIC SERVICE AUTHORITY, Durwood S. Curling, executive director.
UNIVERSITY OF VIRGINIA, Dr. James N. Galloway, chairman, Graduate Admissions.

CITY OF NORFOLK, Shurl Montgomery, asistant city manager.

HAMPTON ROADS PLANNING DISTRICT COMMISSION, Arthur L. Collins, executive director.
WASHINGTON COUNTY SERVICE AUTHORITY, Bert C. Mullins, general manager.
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Assistance with funds or services was given by the U S. Arny Corps of Engineers in collecting records for
gagi ng stations and water-quality stations throughout the State.

Under a cooperative agreenment covering the Tennessee River Basin, the Tennessee Valley Authority provided
financial assistance for the operation of gaging stations, the records for which are published herein. Simlar
financial assistance for water-quality studies was provided by the U. S. Marine Corps Base, Quantico, VA for the
Quantico, Cannon, and Aquia Creek Basins. Qher cooperators that provided funds for the collection of records
are the American Electric Power, Virginia Power, City of Danville, City of Radford, Cty of Bedford, Miltitrade
of Pittsylvania County, LG & E, Synergics |Incorporated, and Georgia Pacific Corporation.

Organi zations that provided data are acknow edged in station descriptions.

RECORDS CCOLLECTED BY THE STATE OF VIRG NI A

In addition to data collected by the U S. Geol ogical Survey, there are included herein records for
66 gagi ng stations operated by the Virginia Department of Environmental Quality. These records are published
as provided and are acknow edged in the "COOPERATI ON' paragraph of each individual station. The Virginia
Departnent of Environmental Quality is under the direction of Dennis H Treacy, executive director. Publ i shed
material for the gaging-station records is supplied through the Division of Water Program Coordination, Larry G
Lawson, P.E., director.

SUMVARY COF HYDROLOG C CONDI Tl ONS

Sur face-Water Di scharge

Annual nean discharges for the 1998 water year in the Potonmac, Rappahannock, York, Janmes, Chowan, Kanawha,
and Big Sandy River Basins were in the above-normal range of flow (greater than the 75'" percentile of annual
nean flow) based on streanflow data at the nopst downstream gaged | ocation in each basin. In the Roanoke and
Tennessee River Basins, annual nean di scharges of contributing basins were either in the normal range of flow
(between the 25'" and 75!" percentile of annual nean flows) or in the above-nornal range of flow based on
streanfl ow data at the npbst downstream gaged | ocations of the contributing basins. No streamgaging stations in
the State had annual nean discharges in the bel ownornal range of flow (bel ow the 25" percentile of annual mean
flows). A conparison of annual nean di scharges with the | ong-termnean di scharge at sel ected stations throughout
the State is shown in figure 1.

Drought conditions fromJuly through Septenber 1997 resulted in nonthly nean discharges well bel ow the
medi an nonthly nean di scharges for October in many basins across the State, especially the snaller basins with
unregul at ed streans. Above nornml precipitation, beginning in October 1997 and continuing through the w nter of
1998, resulted in nonthly nean di scharges above the nedian nonthly nmean di scharges across the State, except for
basins in the southwest portion of the State, which remained bel ow the 25th percentile for nonthly nean
di scharges through Decenber 1997. Mnthly nmean discharges in basins across the State generally were well above
the nmedi an nmonthly nean di scharges fromJanuary through June 1998. Drought conditions fromJuly through Decenber
1998, resulting fromthe third | owest statew de precipitation totals on record for the July-Decenber tinme franeg,
reduced nmonthly nean di scharges in nopst basins to | evels bel ow the nedian nonthly nean di scharges from July
through Septenmber 1998. By mid to | ate Septenber, daily nmean discharges in many snaller basins were bel ow the
25th percentile of nmonthly nean flows; however, daily nean discharges in many |arger basins renmained equal to,
or just below, the nedian nmonthly nmean discharge. The distribution of nonthly and annual nean di scharges for
sel ected stations is shown in figure 2.

One new annual maxi mum i nstantaneous di scharge was recorded in the Piankatank River Basin at Dragon Swanp
at Mascot, Va. (station 01669520; 16 years of record). A new annual m ni muminstantaneous di scharge al so was
recorded in the Piankatank River Basin at Dragon Swanp at Mascot, Va., and a new annual m ni num i nstantaneous
di scharge was recorded in the Potomac River Basin at Cedar Run near Aden, Va. (station 01656100; 17 years of
record).
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Figure 1. Annual mean discharge at four selected stream-gaging stations.



DISCHARGE, IN CUBIC FEET PER SECOND
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01667500-Rapidan River near Culpeper, Va.
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03488000-North Fork Holston River near Saltville, Va.
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Figure 2. Monthly and annual mean discharges during 1998 water year and median of monthly and
annual mean discharges for 1961-90 water years at four representative stream-gaging stations.
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SPECI AL NETWORKS AND PROGRAMS

Hydr ol ogi ¢ Benchmark Network is a network of 50 sites in small drainage basins around the country whose
purpose is to provide consistent data on the hydrol ogy, including water quality, and related factors in
representative undevel oped wat ersheds nati onwi de, and to provi de anal yses on a continuing basis to conpare and
contrast conditions observed in basins nore obviously affected by human activities.

Nat i onal Stream Quality Accounting Network (NASQAN) nonitors the water quality of large rivers within
four of the Nation’s largest river basins--the Mississippi, Columbia, Colorado, and Rio Grande. The network
consists of 39 stations. Samples are collected with sufficient frequency that the flux of a wide range of
constituents can be estimated. The objective of NASQAN is to characterize the water quality of these large
rivers by measuring concentration and mass transport of a wide range of dissolved and suspended constituents,
including nutrients, major ions, dissolved and sediment-bound heavy metals, common pesticides, and inorganic and
organic forms of carbon. This information will be used (1) to describe the long-term trends and changes in
concentration and transport of these constituents; (2) to test findings of the National Water-Quality Assessment
Program (NAWQA); (3) to characterize processes unique to large-river systems such as storage and re-mobilization
of sediments and associated contaminants; and (4) to refine existing estimates of off-continent transport of
water, sediment, and chemicals for assessing human effects on the world’s oceans and for determining global
cycles of carbon, nutrients, and other chemicals.

The National Atmospheric Deposition Program/National Trends Network (NADP/NTN) provides continuous
measurement and assessment of the chemical climate of precipitation throughout the United States. As the lead
federal agency, the USGS works together with over 100 organizations to accomplish the following objectives; (1)
Provide a long-term, spatial and temporal record of atmospheric deposition generated from a network of 191
precipitation chemistry monitoring sites. (2) Provide the mechanism to evaluate the effectiveness of the
significant reduction in SO2 emissions that began in 1995 as implementation of the Clean Air Act Amendments
(CAAA) occurred. (3) Provide the scientific basis and nationwide evaluation mechanism for implementation of the
Phase 1l CAAA emission reductions for SO2 and NOx scheduled to begin in 2000.

Data from the network, as well as information about individual sites, are available through the world wide web
at:

http://nadp.nrel.colostate.edu/NADP

The National Water-Quality Assessment (NAWQA) Program of the U.S. Geological Survey is a long-term
program with goals to describe the status and trends of water-quality conditions for a large, representative
part of the Nation’s ground- and surface-water resources; provide an improved understanding of the primary
natural and human factors affecting these observed conditions and trends; and provide information that supports
development and evaluation of management, regulatory, and monitoring decisions by other agencies.

Assessment activities are being conducted in 53 study units (major watersheds and aquifer systems) that
represent a wide range of environmental settings nationwide and that account for a large percentage of the
Nation’s water use. A wide array of chemical constituents will be measured in ground water, surface water,
streambed sediments, and fish tissues. The coordinated application of comparative hydrologic studies at a wide
range of spatial and temporal scales will provide information for decision making by water-resources managers
and a foundation for aggregation and comparison of findings to address water-quality issues of regional and
national interest.

Communication and coordination between USGS personnel and other local, State, and federal interests are
critical components of the NAWQA Program. Each study unit has a local liaison committee consisting of
representatives from key federal, State, and local water resources agencies, Indian nations, and universities in
the study unit. Liaison committees typically meet semiannually to discuss their information needs, monitoring
plans and progress, desired information products, and opportunities to collaborate efforts among the agencies.

Additional information about the NAWQA Program is available through the world wide web at:

http://wwwrvares.er.usgs.gov/nawga/nawga_home.html

EXPLANATI ON OF THE RECORDS

The surface-water-discharge and surface-water-quality records published in this report are for the 1998
water year that began October 1, 1997, and ended September 30, 1998. A calendar of the water year is provided
on the inside of the front cover. The records contain streamflow data, stage and content data for lakes and
reservoirs, and water-quality data for surface water. The locations of the stations where the data were collected
are shown in figures 4 and 5. The following sections of the introductory text are presented to provide users
with a more detailed explanation of how the hydrologic data published in this report were collected, analyzed,
computed, and arranged for presentation.

Station Identification Nunbers

Each data station in this report is assigned a unique identification number. This number is unique in that
it applies specifically to a given station and to no other. The number usually is assigned when a station is
first established and is retained for that station indefinitely. The system used by the U.S. Geological Survey
to assign identification numbers for surface-water stations is based on geographic location. The "downstream
order" system is used for regular surface-water stations and the "latitude-longitude" system is occasionally used
for surface-water stations where only miscellaneous measurements are made.

Downstream Or der System

Since October 1, 1950, the order of listing hydrologic-station records in Survey reports is in a downstream
direction along the main stream. All stations on a tributary entering upstream from a mainstream station are
listed before that station. A station on a tributary that enters between two mainstream stations is listed
between them. A similar order is followed in listing stations on first rank, second rank, and other ranks of
tributaries. The rank of any tributary with respect to the stream to which it is immediately tributary is
indicated by an indention in the "List of Stations" in the front of this report. Each indention represents one
rank. This downstream order and system of indention shows which stations are on tributaries between any two
stations and the rank of the tributary on which each station is situated.
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The station-identification nunber is assigned according to downstreamorder. I'n assigning station nunbers,
no distinction is made between partial-record stations and other stations; therefore, the station nunber for a
partial-record station indicates downstreamorder position in a list nmade up of both types of stations. Gaps
are left in the series of nunbers to allow for new stations that nay be established; hence, the nunbers are not
consecutive. The conpl ete eight-digit nunber for each station, such as 02027500, which appears just to the |left
of the station name, includes the two-digit Part nunber "02" plus the six-digit downstream order nunmber "027500."
The Part nunber designates the major river basin; for exanple, Part "02" is the Janes River Basin.

Latitude-Longi tude System

The identification nunbers for some m scel | aneous surface-water and water-quality sites are assi gned according
to the grid systemof latitude and | ongitude. The nunber consists of 15 digits. The first six digits denote
the degrees, mnutes, and seconds of latitude, the next seven digits denote degrees, mnutes, and seconds of
| ongi tude, and the last two di gits (assigned sequentially) identify the sites within a 1- second grid. This site-
identification number, once assigned, is a pure nunber and has no | ocational significance. |In the rare instance
where the initial determnation of |atitude and I ongi tude are found to be in error, the station will retainits
initial identification nunber; however, its true latitude and |longitude will be listed in the LOCATI ON par agr aph
of the station description.

= o >
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Figure 3. System for numbering selected miscellaneous sites.

Records of Stage and Water Di scharge

Records of stage and water discharge may be conplete or partial. Conpl ete records of discharge are those
obt ai ned using a continuous stage-recording device through which either instantaneous or nean daily di scharges
may be conmputed for any time, or any period of time, during the period of record. Conplete records of |ake or
reservoir content, simlarly, are those for which stage or content nay be conputed or estinmated with reasonabl e
accuracy for any ti ne, or period of tine. They may be obtained using a continuous stage-recording device, but
need not be. Because daily nmean discharges and end-of -day contents commonly are published for such stations,
they are referred to as "daily stations.”

By contrast, partial records are obtained through discrete neasurenents without using a continuous stage-
recordi ng device, and pertain only to a few flow characteristics, or perhaps only one. The nature of the partial
record is indicated by table titles such as "Orest-stage partial records,"” or "Lowflowpartial records."” Records
of mi scel | aneous di scharge neasurenents or of neasurenments fromspecial studies, such as | owfl ow seepage st udi es,
may be considered as partial records, but they are presented separately in this report. Location of all conplete-
record and crest-stage partlal—record stations for which data are given in this report are shown in figures 4



and 5.
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Data Col | ection and Conputation

The data obtained at a conpl ete-record gaging station on a stream or canal consist of a continuous record
of stage, individual neasurenments of discharge throughout a range of stages, and notations regarding factors that
may affect the relationships between stage and discharge. These data, together wi th supplenental information,
such as weat her records, are used to conpute daily discharges. The data obtained at a conplete-record gagi ng
station on a |l ake or reservoir consist of a record of stage and of notations regarding factors that may affect
the rel ati onshi p between stage and | ake content. These data are used with stage-area and stage-capacity curves
or tables to conpute water-surface areas and | ake storage.

Conti nuous records of stage are obtained with anal og recorders that trace continuous graphs of stage or with
digital recorders that punch stage val ues on paper tapes at selected time intervals. Measurenents of discharge
are made with current neters using nethods adopted by the Geol ogi cal Survey as a result of experience accunul ated
since 1880. These nethods are described in standard textbooks, in Water-Supply Paper 2175, and in
U.S. Geological Survey Techniques of Water-Resources Investigations (TWRI's), Book 3, Chapter Al through A19 and
Book 8, Chapters A2 to B2. The methods are consistent with the American Society for Testing and Materials (ASTM)
standards and generally follow the standards of the International Organization for Standards (1ISO).

In computing discharge records, results of individual measurements are plotted against the corresponding
stages, and stage-discharge relation curves are then constructed. From these curves, rating tables indicating
the approximate discharge for any stage within the range of the measurements are prepared. |If it is necessary
to define extremes of discharge outside the range of the current-meter measurements, the curves are extended
using: (1) logarithmic plotting; (2) velocity-area studies; (3) results of indirect measurements of peak
discharge, such as slope-area or contracted-opening measurements, and computations of flow over dams or weirs;
or (4) step-backwater techniques.

Daily mean discharges are computed by applying the daily mean stages (gage heights) to the stage-discharge
curves or tables. If the stage-discharge relation is subject to change because of frequent or continual change
in the physical features that form the control, the daily mean discharge is determined by the shifting-control
method, in which correction factors based on the individual discharge measurements and notes of the personnel
making the measurements are applied to the gage heights before the discharges are determined from the curves or
tables. This shifting-control method also is used if the stage-discharge relation is changed temporarily because
of aquatic growth or debris on the control. For some stations, formation of ice in the winter may so obscure
the stage-discharge relations that daily mean discharges must be estimated from other information such as
temperature and precipitation records, notes of observations, and records for other stations in the same or nearby
basins for comparable periods.

At some stream-gaging stations, the stage-discharge relation is affected by the backwater from reservoirs,
tributary streams, or other sources. This necessitates the use of the slope method in which the slope or fall
in a reach of the stream is a factor in computing discharge. The slope or fall is obtained by means of an
auxiliary gage set at some distance from the base gage. Atsome stations the stage-discharge relationis affected
by changing stage; at these stations the rate of change in stage is used as a factor in computing discharge.

In computing records of lake or reservoir contents, it is necessary to have available from surveys, curves
or tables defining the relationship of stage and content. The application of stage to the stage-content curves
or tables gives the contents from which daily, monthly, or yearly changes then are determined. If the stage-
content relationship changes because of deposition of sediment in a lake or reservoir, periodic resurveys may be
necessary to redefine the relationship. Even when this is done, the contents computed may become increasingly
in error as the lapsed time since the last survey increases. Discharges over lake or reservoir spillways are
computed from stage-discharge relationships much as other stream discharges are computed.

For some gaging stations, there are periods when no gage-height record is obtained, or the recorded gage
height is so faulty that it cannot be used to compute daily discharge or contents. This happens when the recorder
stops or otherwise fails to operate properly, intakes are plugged, the float is frozen in the well, or for various
other reasons. For such periods, the daily discharges are estimated from the recorded range in stage, previous
or following record, discharge measurements, weather records, and comparison with other station records from the
same or nearby basins. Likewise, daily contents may be estimated from operator's logs, previous or following
record, inflow-outflow studies, and other information. Information explaining how estimated daily-discharge
values are identified in station records is included in the next two sections, "Data Presentation" (REMARKS
paragraph) and "Identifying Estimated Daily Discharge."

Dat a Presentati on

Streamflow data in this report are presented in a new format that is considerably different from the format
in data reports prior to the 1991 water year. The major changes are that statistical characteristics of discharge
now appear in tabular summaries following the water-year data table and less information is provided in the text
or station manuscript above the table. These changes represent the results of a pilot program to reformat the
annual water-data report to meet current user needs and data preferences.

The records published for each continuous-record surface-water-discharge station (gaging station) now consist
of four parts: the manuscript or station description; the data table of daily mean values of discharge for the
current water year with summary data; a tabular statistical summary of monthly mean flow data for a designated
period, by water year; and a summary statistics table that includes statistical data of annual, daily, and
instantaneous flows as well as data pertaining to annual runoff, 7-day low-flow minimums, and flow duration.
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Station manuscri pt

The manuscript provides, under various headings, descriptive information, such as station |ocation; period
of record; historical extremes outside the period of record; extremes for the current year; record accuracy, and
other remarks pertinent to station operation and regulation. The following information, as appropriate, is
provided with each continuous record of discharge or |ake content. Comments to follow clarify information
presented under the various headings of the station description.

LOCATI ON. --Information on locations i s obtained fromthe nost accurate maps avail abl e. The location of the
gaging station with respect to the cultural and physical features inthe vicinity and with respect to the reference
pl ace nenti oned |n the station nane is given. River mleages, given for only a few stations, were determ ned by
nmet hods given in "River MI|eage Measurenent," Bulletin 14, Revision of Cctober 1968, prepared by the Water
Resources Council or were provided by the us. Arny Corps of Engineers.

DRAI NAGE AREA. --Drainage areas are measured using the nost accurate maps avail abl e. Because the type of
maps avai |l abl e vari es fromone drai nage basin to another, the accuracy of drai nage areas |ikew se varies. Drainage
areas are updated as better naps becone avail able.

PERI OD OF RECORD. --This indicates the period for which records have been published for the station or for
an equival ent station. An equivalent station is one that was in operation at a tinme that the present station

was not and whose | ocation was such that flowat it can reasonably be considered equivalent to flow at the present
station.

REVI SED RECORDS. - - Because of new i nformation, published records occasionally are found to be incorrect, and
revisions are printed in later reports. Listed Under this headi ng are all the reports in which revisions have
been published for the station and the water years to which the revisions apply. If a revision did not include
daily, nonthly, or annual figures of discharge, that fact is noted after the year dates as follows: "(M" neans
that only the instantaneous maxi numdi scharge was revised; "(m" that only the instantaneous nm ni numwas revised;
and "(P)" that only peak discharges were revised. If the drainage area has been revised, the report in which
the nost recently revised figure was first published is given.

GAGE. --The type of gage in current use, the datumof the current gage referred to sea | evel (see glossary), and
a condensed history of the types, | ocati ons, and datuns of previous gages are given under this heading.

REMARKS. --All periods of estimated daily discharge will either be identified by date in this paragraph of the
station description for water-di scharge stations or flagged in the daily discharge table. (See next section,
"ldentifying Estimated Daily Discharge.") If a REMARKS paragraph is used to identify estimted record, the
paragraph will begin with this information presented as the first entry. The paragraph is also used to present
information relative to the accuracy of the records, to special nmethods of conputation, and to conditions that
affect natural flow at the station. In addition, i nformation may be presented pertaining to average discharge
data for the period of record; to extrenes data for the period of record and the current year; and, possibly, to
other pertinent items. For reservoir stations, infornation is given on the damformng the reservoir, t he
capacity, outlet works and spillway, and purpose and use of the reservoir.

COOPERATI ON. - - Records provided by a cooperating organization or obtained for the U S. Geol ogical Survey by a
cooperating organi zation are identified here.

EXTREMES QUTSI DE PERI OD OF RECORD. --1ncluded here is information concerning major floods or unusually
low flows that occurred outside the stated period of record. The information may or nay not have been obtai ned
by the U. S. Ceol ogical Survey.

EXTREMES FOR CURRENT YEAR --Extrenes given here are sinilar to those for the period of record, except the
peak discharge listing may include secondary peaks. For stations neeting certain criteria, all peak di schar ges
and stages occurring during the water year and equal to or greater than a sel ected base di schar ge are presented
under this heading. The peaks equal to or greater than the base di scharge, excluding the highest one, are referred
to as secondary peaks. Peak discharges are not published for canals, ditches, drains, or streanms for which the
peaks are subject to substantial control by man. The tine of occurrence for peaks is expressed in 24-hour |ocal
standard time. For exanple, 12:30 a.m is 0030, and 1:30 p.m is 1330. The minimumfor the current water year
appears bel ow the table of peak data.

REVI SIONS.--1f a critical error in published records is discovered, arevisionis included in the first report
publ i shed fol |l owi ng di scovery of the error.

Al t hough rare, occasionally the records of a discontinued gaging station nmay need revision. Because, for
these stati ons, there would be no current or, possibly, future station manuscript published to docunment the
revision in a "Revised Records" entry, users of data for these stations who obtained the record from previously
published data reports may wish to contact the District Ofice (address given on the back of the title page of
this report) to determine if the published records were ever revised after the station was discontinued. O
course, if the data for a discontinued station were obtained by conputer retrieval, the data would be current
and there woul d be no need to check because any published revision of data is always acconpani ed by revision of
the corresponding data in conputer storage.

Manuscript information for |ake or reservoir stations differs fromthat for streamstations in the nature
of the "Remarks" and in the inclusion of a skeleton stage-capacity table when daily contents are given.

Headi ngs for AVERAGE DI SCHARGE and EXTREMES FOR PERI OD OF RECORD have been del eted and the information
contained in these paragraphs is now present ed in the tabular sumraries follow ng the discharge table or in the
REMARKS par agr aph, as appropriate. No changes have been nade to the data presentation of |ake contents.
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Data table of daily nean val ues

The daily table of discharge records for streamgaging stations gives nean di scharge for each day of the
water year. |In the nonthly summary for the table, the line headed "TOTAL" gives the sumof the daily figures
for each rmnth; the Iine headed "MEAN' gives the average flow in cubic feet per second for the nonth; and the
| ines headed "MAX" and "M N' give the maxi mum and mini mum daily nean di scharges, respectively, for each nmonth.
Di scharge for the nonth al SO i's usually expressed in cubic feet Pper second per square nmile (line headed "CFSM');
or in inches (line headed "IN."); or in acre-feet (line headed "AC-FT"). Figures for cubic feet per second per
square mle and runoff in inches or in acre-feet may be omtted if there is extensive regul ation or diversion or
if the drainage area includes |arge noncontributing areas. At some stations, nonthly and (or) yearly observed
di scharges are adjusted for reservoir storage or diversion, or diversion data or reservoir contents are given.
These figures are identified by a synbol and correspondi ng footnote.

Statistics of nonthly nmean data

A tabular summary of the nmean (line headed "MEAN'), naximum (line headed "MAX"), and minimm (line
headed "M N') of nonthly nmean flows for each nmonth for a designated period is provided below the

nean values table. The water years of the first occurrence of the maximumand mninmm nonthly flows
are provided immediately bel ow those figures. The desi gnat ed period will be expressed as
"FOR WATER YEARS - , BY WATER YEAR (WY)," and will list the first and | ast water years of the range of
years sel ected fromthe PERIOD OF RECORD paragraph in the station manuscript. It will consist of all of the

station record within the specified water years, inclusive, including conplete months of record for partial water
years, if any, and may coincide wth the period of record for the station. The water years for which the
statistics are conputed will be consecutive, unless a break in the station record is indicated in the manuscript.

Summary statistics

Atable titled "SUMVARY STATI STICS" follows the statistics of nonthly nean data tabulation. This table
consists of four colums, with the first colum containing the Iine headings of the statistics being reported.
The table provides a statistical summary of yearly, daily, and instantaneous flows, not only for the current
wat er year but al S0 for the previous cal endar year and for a designated period, as appropriate. The designated
period sel ected, "WATER YEARS - ," will consist of all of the station record within the specified water
years, inclusive, including conplete nonths of record for partial water years, if any, and may coincide with the
period of record for the station. The water years for which the statistics are conputed will be consecutive,
unl ess a break in the station record is indicated in the manuscript. Al of the calculations for the statistical
characteristics designated ANNUAL (See |ine headings below ), except for the "ANNUAL 7-DAY M NIMUM' statistic,
are calculated for the designated period using conplete water years. The other statistical characteristics may
be cal cul ated using partial water years.

The date or water year, as appropriate, of the first occurrence of each statistic reporting extreme val ues
of discharge is provided adjacent to the statistic. Repeated occurrences may be noted in the REMARKS paragraph
of the manuscript or in footnotes. Because the designated period may not be the same as the station period of
record published in the manuscript, occasionally the dates of occurrence listed for the daily and instantaneous
extremes in the designated-period colum nmay not be within the selected water years listed in the heading. Wen
this occurs, it will be noted in the REMARKS paragraph or in footnotes. Selected streanflow duration curve
statistics and runoff data are al so given. Runoff data may be omtted if there is extensive regulation or
diversion of flow in the drainage basin.

The foll owi ng sunmmary statistics data, as appropriate, are provided with each continuous record of di scharge.
Comments to followclarify infornation presented under the various |ine headings of the summary statistics table.

ANNUAL TOTAL. --The sum of the daily mean val ues of discharge for the year. At some stations, the annual
total discharge is adjusted for reservoir storage or diversion. The adjusted figures are i dentified
by a synbol and correspondi ng footnotes.

ANNUAL MEAN --The arithnetic mean of the individual daily nmean discharges for the year noted or for
the designated period. At sone stations the yearly nmean discharge is adjusted for reservoir storage
or diversion. The adjusted figures are identified by a symbol and correspondi ng footnotes.

HI GHEST ANNUAL NEAN -- The maxi num annual mean di scharge occurring for the designated period.

LOAEST ANNUAL NMEAN. --The mi ni mum annual nean di scharge occurring for the designated period.

H GHEST DAILY MEAN.--The maxi num daily mean di scharge for the year or for the designated period.

LOAEST DAILY MEAN --The mininmumdaily nmean discharge for the year or for the designated period.

ANNUAL 7- DAY M Nl MUM --The | owest nean di scharge for 7 consecutive days for a cal endar year or a

wat er year. Note that nost |owflow frequency anal yses of annual 7-day mininmumflows use a climatic
year (April 1-March 31). The date shown in the summary statistics table is the initial date of
the 7-day period. (This value should not be confused with the 7-day 10-year |owflow statistic.)

I NSTANTANEQUS PEAK FLOW - - The maxi mumi nst ant aneous di scharge occurring for the water year or for the
desi gnated period. Note that secondary instantaneous peak di scharges above a sel ected base di scharge
are stored in District conputer files for stations nmeeting certain criteria. Those discharge values may
be obtained by witing to the District Ofice. (See address on back of title page of this report.)
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I NSTANTANEQUS PEAK STAGE. - - The maxi numi nst ant aneous stage occurring for the wat er year or for the
designated period. |f the dates of occurrence for the instantaneous peak flow and i nstantaneous peak
stage differ, the REMARKS paragraph in the manuscript or a footnote may be used to provide further
i nformation.

| NSTANTANEQOUS LOWFLOW - - The ni ni numi nst ant aneous di schar ge occurring for the water year or for the
desi gnat ed peri od.

ANNUAL RUNCFF. --Indicates the total quantity of water in runoff for a drainage area for the year. Data
reports nmay use any of the follow ng units of nmeasurement in presenting annual runoff data:

Acre-foot (AC-FT) is the quantity of water required to cover 1 acre to a depth of 1 foot and i s equal
to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic neters.

Cubi c feet per second per square mile (CFSM is the average nunber of cubic feet of water
flow ng per second fromeach square mle area drained, assuming the runoff is distributed uniformy
intime and area.

I nches (1 NCHES) indicates the depth to which the drainage area woul d be covered if all of the runoff
for a given tinme period were uniformy distributed on it.

10 PERCENT EXCEEDS. --The discharge that has been exceeded 10 percent of the tinme for the designated
peri od.

) g)O PERCENT EXCEEDS. - - The di scharge that has been exceeded 50 percent of the time for the designated
peri od.

90 PERCENT EXCEEDS. --The discharge that has been exceeded 90 percent of the time for the designated
peri od.

Data collected at partial-record stations follow the information for continuous-record sites. Data for
partial -record discharge stations are presented in two tables. The first is a table of annual naxi mnum stage and
di scharge at crest-stage stations, and the second is a tabl e of discharge nmeasurenents at |owflow partial-record
stations. The tables of partial-record stations are followed by a listing of discharge nmeasurenents nmade at
sites other than continuous-record or partial-record stations. These neasurenents are generally made in tines
of drought or flood to give better areal coverage to those events. Those neasurenents and others collected for
sone special reason are called neasurenments at m scel |l aneous sites.

I dentifying Estimated Daily Di scharge

Esti mated dail y-di scharge val ues published in the water-discharge tables of annual State data reports are
identified either by flagging individual daily values with the letter synbol "e" and printing a table footnote,
"e Estimated," or by listing the dates of the estimated record i n the REMARKS par agr aph of the station description.

Accuracy of the Records

The accuracy of streanflow records depends primarily on: (1) The stability of the stage- discharge relation
or, if the control is unstable, the frequency of discharge neasurenents; and (2) the accuracy of neasurenents of
stage, neasurenents of discharge, and interpretation of records.

The accuracy attributed to the records is indicated under " RENARKS " "Excel l ent" means that about 95 percent
of the daily discharges are within 5 percent of their true values; "good," within 10 percent; and "fair," within
15 percent. Records that do not neet the criteria mentioned are rated "poor." Different accuracies may be

attributed to different parts of a given record.

Dai |y rrean di scharges in this report are given to the nearest hundredth of a cubic foot per second for val ues
less than 1 ft¥s to the nearest tenth between 1 0 and 10 ft%s; to whol e nunbers between 10 and 1,000 ft¥s; and
to 3 significant figures for nore than 1,000 ft9s. The nunber of significant figures used is based sol ely on
the nagni tude of the discharge val ue. The sane roundi ng rules apply to discharges listed for partial-record
stations and miscellaneous sites.

Di scharge at many stations, as indicated by the nonthly mean, may not reflect natural runoff due to the
effects of diversion, consunption, regulation by storage, increase or decrease in evaporation due to artificial
causes, or to other factors. For such stati ons, figures of cubic feet per second per square nmile and of runoff,
in inches, are not published unl ess satisfactory adjustnents can be made for diversions, for changes in cont ents
of reservoirs, or for other changes incident to use and control. Evaporation froma reservoir is not included
in the adj ustments for changes in reservoir contents, unless it is so stated. Even at those stations where
adj ustments are made, large errors in conputed runoff may occur if adjustnments or |osses are large in conparison
with the observed di scharge.

O her Records Avail abl e

I nformation used in the preparation of the records in this publication, such as discharge-measurenent notes,
gage- hei ght records, tenperature neasurenents, and rating tables is on file in the Virginia District Ofice.
Al so, nost of the dally mean di scharges are in conputer-readabl e formand have been anal yzed statistically.
Information on the aval lability of the unpublished information or on the results of statistical analyses of the
publ i shed records nmay be obtained fromthe Virginia District Ofice. (See address on back of title page of this
report.)
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Records of Surface-Water Quality

Records of surface-water quality ordinarily are obtained at or near streamgagi ng stations because
interpretation of records of surface-water quality nearly always requires correspondi ng di scharge data. Records
of surface-water quality in this report may involve a variety of types of data and nmeasurenent frequencies.

Classification of records

Water-quality data for surface-water sites are grouped into one of three classifications. A conti nui ng-
record station is a site where data are collected on a regularly schedul ed basis. Frequency may be once or nore
times daily, weekly, monthly, or quarterly. A partial-record stationis a site where limted water-quality data
are collected systematically over a period of years. Frequency of sanpling is usually |ess than quarterly. A
m scel | aneous sanpling site is a location other than a continuing or partial-record station where random sanpl es
are collected to give better areal coverage to define water-quality conditions in the river basin.

A careful distinction needs to be nade between "continuing records", as used in this report, and "continuous
recordings,” which refers to a continuous graph or a series of discrete values punched at short intervals on a
paper tape. Sone records of water quality, such as tenperature and specific conductance, nay be obtained through
continuous recordings; however, because of costs, nost data are obtained only nonthly or less frequently.
Locations of stations for which records on the quality of surface water appear in this report are shown in figure
6.

Arrangenent of Records

Water-quality records collected at a surface-water daily record station are published i nredi ately foll ow ng
that record, regardless of the frequency of sanple collection. Station nunber and nanme are the sane for both
records. Where a surface-water daily record station is not available or where the water quality differs
significantly fromthat at the nearby surface-water station, the continuing water-quality record is published
with its own station nunber and name in the regul ar downstream order sequence. Water-quality data for partial -
record stations and for miscellaneous sanpling sites appear in separate tables followi ng the table of discharge
neasurements at miscel |l aneous sites.

On-site Measurenents and Sanple Col | ection

I'n obtaining water-quality data, a nmmjor concern needs to be assuring that the data obtained represent the
insituquality of the water. To assure this, certain neasurenents, such as water tenperature, pH, and di ssol ved
oxygen, need to be nade onsite when the sanples are taken. To assure that measurenents nade in the | aboratory
al so represent the in situ water, carefully prescribed procedures need to be followed in collecting the sanples,
in treating the sanples to prevent changes in quality pending analysis, and in shipping the sanples to the
| abor at ory. Procedures for onsite nmeasurenents and for collecting, treating, and shipping sanples are detailed
in the "Techni ques of Water-Resources Investigations," Book 1, Chapter D2; Book 3, Chapter C2; Book 5, Chapters
Al, A3, and A4. These references are listed in the "PUBLI CATI ONS ON TECHNI QUES OF WATER- RESOURCES | NVESTI GATI ONS"
section of this report which appears at the end of the introductory text. These nethods are consistent with
Anerican Society for Testing and Materials (ASTM standards and generally follow the standards of the
I nternational Organization for Standards (1SO). Detailed information on collecting, treating, and shipping
sanpl es may be obtained fromthe Virginia District Office. (Address on back of title page.)

One sanpl e can define adequately the water quality at a given tine if the m xture of solutes throughout the
stream cross section is honogeneous. However, the concentration of solutes at different locations in the cross
section may vary widely with different rates of water discharge, depending on the source of material and the
turbul ence and mixing of the stream Sonme streans nust be sanpled through several vertical sections to obtain
a representative sanple needed for an accurate nean concentration and for use in calculating load. Al sanples
obtained for the National Stream Quality Accounting Network (see definitions) are obtained fromat |east several
verticals. Wether sanples are obtained fromthe centroid of flow or fromseveral verticals depends on flow
conditions and other factors which nust be evaluated by the collector.

Chemi cal -qual ity data published in this report are considered to be the nbst representative val ues avail abl e
for the stations listed. The values reported represent water-quality conditions at the tinme of sanpling as nuch
as possible, consistent with available sanpling techniques and nethods of analysis. In the rare case where an
apparent inconsistency exists between a reported pH value and the rel ative abundance of carbon di oxi de species
(carbonate and bi carbonate), the inconsistency is the result of a slight uptake of carbon dioxide fromthe air
by the sanpl e between neasurenent of pHin the field and determ nation of carbonate and bicarbonate in the
| aboratory.

For chemical-quality stations equipped with digital nonitors, the records consist of daily maxi mum m ni num
and nean val ues for each constituent nmeasured and are based upon hourly punches begi nning at 0100 hours and endi ng
at 2400 hours for the day of record. More detailed records (hourly values) may be obtained fromthe Virginia
District Ofice whose address is given on the back of the title page of this report.
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Wat er Tenperature

Water tenperatures are neasured at nost of the water-quality stations. I'n addition, water tenperatures
are taken at the tine of discharge neasurenents for water-discharge stations. For stations where water
tenperatures are taken nanually once or twice daily, the water tenperatures are taken at about the same tinme each
day. Large streans have a snall diurnal tenperature change; shallow streans may have a daily range of several
gegrﬁes and nay follow closely the changes in air tenperature. Sone streams may be affected by waste-heat

i scharges.

At stations where recording instrunents are used, either nean tenperatures or maxi rumand m ni rumtenper at ures
for each day are published. Water tenperatures measured at the time of water-di scharge neasurenents are on file
inthe Virginia District Office. (Address on back of title page.)

Sedi ment

Suspended- sedi nent concentrations are determined fromsanpl es col | ected by using depth-integrating sanpl ers.
Sanpl es usual |y are obtained at several verticals in the cross section, or a single sanple may be obtained at a
fixed point and a coefficient applied to determi ne the mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly changing concentration, sanples may have been col |l ected
more frequently (twice daily or, in sone instances, hourly). The published sedi ment di schar ges for days of
rapi dl'y changing flow or concentration were conput ed by the subdivi ded-day nethod (tine-di scharge wei ghted
aver age) . Therefore, for those days when the published sedi ment discharge value differs fromthe val ue conputed
as the product of discharge tinmes nean concentration tinmes 0.0027, the reader can assune that the sedi nent
di scharge for that day was conputed by the subdivi ded-day nethod. For periods when no sanples were collected,
dai ly di scharges of suspended sediment were estimated on the basis of water discharge, sedinment concentrations
observed i nmedi ately before and after the periods, and suspended-sedi nent |oads for other periods of simlar
di scharge. Methods used in the conputation of sedinment records are described in the TWR Book 3, Chapters Cl
and C3. These nethods are consistent with Anerican Society for Testing and Materials (ASTM standards and
generally follow the standards of the International Organization for Standards (1SO).

At other stations, suspended-sedi ment sanples were collected periodically at many verticals in the stream
cross section. Al though data collected periodically may represent conditions only at the tinme of observations,
such data are useful in establishing seasonal relations between quality and streanflow and in predicting |ong-
term sedi nent - di scharge characteristics of the stream

In addition to the records of suspended-sedi nent discharge, records of the periodic neasurenents of the
particle-size distribution of the suspended sedi nent and bed material are included for sone stations.

Laborat ory Measurenents

Sedi ment sanpl es, sanples for biochem cal -oxygen demand (BOD), sanples for indicator bacteria, and daily
sanpl es for specific conductance are analyzed locally. Al other sanples are analyzed in the Geol ogi cal Survey
| aboratory in Arvada, Col orado. Met hods used to anal yze sediment sanples and to conpute sedinent records are
given in TWR Book 5, Chapter Cl. Methods used by the Geol ogi cal Survey |aboratories are given in TWR Book 1,
Chapter D2; Book 3, Chapter C2; Book 5, Chapters Al, A3, A4, and A5. These nethods are consistent with Anerican
Society for Testing and Materials (ASTM standards and generally follow the standards of the International
Organi zation for Standards (I1SO.

Dat a Presentation

For continuing-record stations, information pertinent to the history of station operation is provided in
descriptive headings preceding the tabular data. These descriptive headings give detalls regarding |ocation,
drai nage area, period of record, type of data available, instrunentation, general renmarks, cooperation, and
extremes for paraneters currently nmeasured daily. Tables of chemical, physical, biological, radiochem cal data,
and so forth, obtained at a frequency |less than daily, are presented first. Tables of "daily val ues" of specific
conduct ance, pH, water tenperature, dissolved oxygen, and suspended sedinent then follow in sequence.

In the descriptive headings, if the location is identical to that of the discharge gaging station, neither
the LOCATION nor the DRAI NAGE AREA statenents are repeated. The followi ng information, as appropriate, is
provided with each continuous-record station. Comments that follow clarify information presented under the
various headi ngs of the station description.

LOCATI ON. --See Data Presentation under "Records of Stage and Water Discharge;” same comments apply.
DRAI NAGE AREA. --sSee Data Presentation under "Records of Stage and Water Discharge;” same comments apply.

PERI OD OF RECORD. --This indicates the periods for which there are published water-quality records for the
station. The periods are shown separately for records of parameters neasured daily or continuously and those
neasured | ess than daily. For those neasured daily or continuously, periods of record are given for the
paraneters individually.
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I NSTRUVENTATI ON. --Information on instrunentation is givenonly if awater-quality nonitor tenperature record,
sedi ment punpi ng sanpler, or other sanpling device is in operation at a station.

REMARKS. - - Remarks provide added information pertinent to the collection, analysis, or conputation of the
records.

COOPERATI ON. --Records provided by a cooperating organization or obtained for the Geol ogical Survey by a
cooperating organi zation are identified here.

EXTREMES. - - Maxi mums and mini nuns are given only for paraneters measured daily or more frequently. None are
given for paraneters nmeasured weekly or |ess frequently, because the true maxi muns or m nimuns nay not have been
sanpl ed. Extrenes, when given, are provided for both the period of record and for the current water year.

REVI SI ONS. --1f errors in published water-quality records are di scovered after publication, appropriate updates
are made to the Water-Quality File in the U.S. Geological Survey's computerized data system, WATSTORE, and

subsequently by monthly transfer of update transactions to the U.S. Environmental Protection Agency's STORET

system. Because the usual volume of updates makes it impractical to document individual changes in the State

data-report series or elsewhere, potential users of U.S. Geological Survey water-quality data are encouraged to

obtain all required data from the appropriate computer file to insure the most recent updates.

The surface-water-quality records for partial-record stations and miscellaneous sampling sites are published
in separate tables following the table of discharge measurements at miscellaneous sites. No descriptive
statements are given for these records. Each station is published with its own station number and name in the
regular downstream-order sequence.

REMARK CODES

The following remark codes may appear with the water-quality data in this report:

PRINTED OUTPUT REMARK
E Estimated value.
> Actual value is known to be greater than the value shown.
< Actual value is known to be less than the value shown.
K Results based on colony count outside the acceptance range

(non-ideal colony count).

L Biological organism count less than 0.5 percent (organism may
be observed rather than counted).

D Biological organism count equal to or greater than 15 percent
(dominant).

& Biological organism estimated as dominant.

\% Analyte was detected in both the enviromental sample and the

associated blanks.

WATER QUALI TY- CONTROL DATA

Data generated from quality-control (QC) samples are a requisite for evaluating the quality of the sampling
and processing techniques as well as data from the actual samples themselves. Without QC data, enviromental
sample data cannot be adequately interpreted because the errors associated with the sample data are unknown. The
various types of QC samples collected by this district are described in the following section. Procedures have
been established for the storage of water-quality-control data within the USGS. These procedures allow for storage
of all derived QC data and are identified so that they can be related to corresponding enviromental samples.
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Bl ank Sanpl es

Bl ank sanples are collected and anal yzed to ensure that environnental sanples have not been contam nated by
the overal |l data-collection process. The bl ank solution used to devel op specific types of blank sanples is a
solution that is free of the analytes of interest. Any neasured val ue signal in a blank sanple for an analyte (a
speci fic conponent neasured in a chemical analysis) that was absent in the blank solution is believed to be due
to contamination. There are many types of blank sanpl es possible, each designed to segregate a different part of
the overall data-collection process. The types of blank sanples collect
inthis district are:

Field blank - a blank solution that is subjected to all aspects of sanple collection, field processing
preservation, transportation, and | aboratory handling as an environnental sanple.

Trip blank - a blank solution that is put in the same type of bottle used for an environnmental sanple and
kept with the set of sanple bottles before and after sanple collection.

Equi pnent bl ank - a bl ank sol ution that is processed through all equi pment used for col | ecting and processing
an environnmental sanple (simlar to a field blank but nornmally done in the nore controlled
conditions of the office).

Sanpl er blank - a blank solution that is poured or punped through the sane field sanpler used for collecting
an environnmental sanple.

Filter blank - a blank solution that is filtered in the same manner and through the same filter apparatus
used for an environnental sanple.

Splitter blank - a blank solution that is m xed and separated using a field splitter in the sane manner and
through the sanme apparatus used for an environnental sanple.

Preservation bl ank - a blank solution that is treated with the sanpl er preservatives used for an envi ronnent al
sanpl e.

Ref er ence Sanpl es

Ref erence material is a solution or material prepared by a | aboratory whose conposition is certified for one
or nore properties so that it can be used to assess a neasurenment nethod. Sanples of reference material
are submitted for analysis to ensure that an analytical nethod is accurate for the known properties of the
reference material. Generally, the selected reference material properties are simlar to the environnental sanple
properties.

Replicate Sanpl es

Replicate sanples are a set of environnental sanples collected in a manner such that the sanpl es are thought
to be essentially identical in conposition. Replicate is the general case for which a
duplicate is the special case consisting of two sanples. Replicate sanples are coll ected and anal yzed to establish
the amount of variability in the data contributed by sone part of the collection and anal ytical process. There
are many types of replicate sanples possible, each of which may yield slightly different results in a dynamic
hydrol ogi c setting, such as a flowi ng stream The types of replicate sanples collected in this district are:

Sequential sanples - a type of replicate sanple in which the sanples are collected one after the other,
typically over a short tine.

Split sanple - a type of replicate sanple in which a sanple is split into subsanpl es contenporaneous in tinme
and space.

Spi ke Sanpl es

Spi ke sanples are sanples to which known quantities of a solution with one or nobre well-established anal yte
concentrations have been added. These sanples are anal yzed to determ ne the extent of matrix
interference or degradation on the analyte concentration during sanple processing and anal ysis.
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ACCESS TO USGS WATER DATA

The USGS provides near real-tine stage and di scharge datas for many of the gaging stations equipped with
the necessary telenmetry and historic daily-nmean and peak-flow di scharge data for nost current or discontinued
gagi ng stations through the world wide web (WAY. These data nay be accessed at:

http://va. water. usgs. gov

Sonme water-quality and ground-water data also are available through the WWV In addition, data can be
proveded in various machi ne-readabl e formats on nagnetic tape or 3-1/2 inch floppy disk. |Infornmation about the
availability of specific types of data or products, and user charges, can be obtained locally fromeach of the
Water Resources Division District Ofices (See address on the back of the title page.).

DEFI NI TI ON OF TERMsS

Terms related to streanflow, water-quality, and other hydrol ogic data, as used in this report, are defined
bel ow. See also table for converting English units to International System(Sl) Units on the inside of the back
cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 1 foot
and is equivalent to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic neters.

Adenosi ne tri phosphate (ATP) is an organic, phosphate-rich, conpound inportant in the transfer of
energy in organisms. Its central role in living cells makes it an excellent indicator of the presence of living
material inwater. A neasure of ATP therefore provides a sensitive and rapid esti mate of biomass. ATPis reported
in mcrograns per liter of the original water sanple.

Al gae are nostly aquatic single-celled, colonial, or milti-celled plants, containing chlorophyll and
| acking roots, stens, and |eaves.

Algal growth potential (AGP) is the naximumalgal dry weight biomass that can be produced in a
natural water sanpl e under standardized | aboratory conditions. The growth potential is the al gal biomass present
at stationary phase and is expressed as nilligrans dry weight of al gae produced per liter of sanple.

Bact eri a are microscopic unicellular organisns, typically spherical, rodlike, or spiral and threadlike in
shape, often clunped into col onies. Sone bacteria cause disease, while others performan essential role in
nature in the recycling of materials; for exanple, by deconposing organic matter into a formavailable for reuse
by plants.

Total coliformbacteria are a particular group of bacteria that are used as i ndicators of possible
sewage pollution. They are characterized as aerobic or facultative anaerobic, gramnegative,
nonspore-formng, rod-shaped bacteria which ferment |lactose with gas fornmation within 48 hours
at 35°C. In the laboratory, these bacteria are defined as all the organisns that produce col oni es
with a golden-green netallic sheen within 24 hours when incubated at 35°C + or - 1.0°C on M Endo
medi um (nutrient nmediumfor bacterial growth). Their concentrations are expressed as nunber of
col onies per 100 nL of sanple.

Fecal coliformbacteria are bacteria that are present in the intestine or feces of warm bl ooded
animals. They are often used as indicators of the sanitary quality of the water. In the | aboratory
they are defined as all organisns that produce blue colonies within 24 hours when incubated at
44.5°C + or - 0.2°C on MFC nmedium (nutrient mediumfor bacterial growth). Their concentrations
are expressed as nunber of colonies per 100 nL of sanple.
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Fecal streptococcal bacteria are bacteria found also in the intestine of warm bl ooded ani mal s.
Their presence in water is considered to verify fecal pollution. They are characterized as gram

posi tive, cocci bacteria which are capable of growth in brain-heart infusion broth. In the
| aboratory, they are defined as all the organi sms which produce red or pink colonies within 48
hours at 35°C + or - 1.0°C on KF-streptococcus nedium (nutrient mediumfor bacterial growth).

Their concentrations are expressed as nunber of col onies per 100 nL of sanple.

Bed material is the sedinent nixture of which a streambed, |ake, pond, reservoir, or estuary bottomis
conposed.

Bi ocheni cal oxygen demand (BOD) is a measure of the quantity of dissolved oxygen, in mlligrans per
liter, necessary for the deconposition of organic matter by mcro-organisnms, such as bacteria.

Bi onasSsS is the anobunt of living matter present at any given tine, expressed as the mmss per unit area or
vol une of habitat.

Ash eSS is the mass or anpunt of residue present after the residue fromthe dry mass deternination
has been ashed in a nuffle furnace at a tenperature of 500°C for 1 hour. The ash mass val ues of
zoopl ankt on and phytopl ankton are expressed |nn?rams per cubic neter (g/ rr?) and periphyton and
benthic organisns in grans per square mle (

Dr Y NMASS refers to the mass of residue present after drying in an oven at 105°C for zoopl ankton and
periphyton, until the mass renains unchanged. This mass represents the total organic natter, ash
and sedi nent, in the sanple. Dry-nass values are expressed in the same units as ash mass.

Organi ¢ _maSs or volatile mass of the |iving substance is the difference between the dry mass and
ash mass and represents the actual nass of the living matter. The organic mass is expressed in
the same units as for ash mass and dry mass.

Wet nBSsS is the mass of living matter plus contained water.

Bottom materi al: See Bed material.

Cel |l s/vol une refers to the nunber of cells of any organismwhich is counted by using a mcroscope and
grid or counting cell. Many planktonic organisns are nulticelled and are counted according to the nunber of
contained cells per sanple, usually milliliters (nL) or liters (L).

Cheni cal oxygen demand (COD) is a measure of the chemically oxidizable naterial in the water and
furni shes an approxi mati on of the ampunt of organic and reducing naterial present. The determ ned val ue may
correlate with natural water color or with carbonaceous organic pollution fromsewage or industrial wastes.

Chl orophyl | refers to the green pignents of plants. Chlorophyll "a" and "b" are the two nost cormmn
green pigrments in plants.

Color unit is produced by one milligramper liter of platinumin the formof the chloroplatinate ion.
Color is expressed in units of the platinumcobalt scale.

Contents is the volume of water in a reservoir or lake. Unless otherw se indicated, volume is conmputed
on the basis of a level pool and does not include bank storage.

Control designates a feature downstreamfromthe gage that determines the stage-discharge relation at the
gage. This feature may be a natural constriction of the channel, an artificial structure, or a uniformcross
section over a long reach of the channel.

Control structure as used in this report is a structure on a streamor canal that is used to regulate
the flow or stage of the streamor to prevent the intrusion of salt water.

Cubi c feet per second per square nile [(ft3/ s)/ m 2] is the average nunber of cubic feet of
wat er flowi ng per second fromeach square mle of area drained, assuming that the runoff is distributed uniforny
intine and area.

Cubi ¢ foot per second (ft3/ S) is the rate of discharge representing a vol ume of 1 cubic foot passing
a given point during 1 second and is equivalent to 7.48 gallons per second or 448.8 gal |l ons per minute or 0.02832
cubic neters per second.
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Di scharg is the volune of water (or nore broadly, volune of fluid plus suspended sedinment) that passes
a given point within a given period of tine.

Mean di scharge (MEAN) is the arithmetic nean of individual daily mean discharges during a specific
peri od.

| nst ant aneous di scharge is the discharge at a particular instant of tine.

Annual 7-day mninmumis the |owest nean discharge for 7 consecutive days for a cal endar year or

a water year. Note that most [owflow frequency anal yses of annual 7-day mininmmflows use a climtic year
(April 1-March 31). The date shown in the summary statistics table is the initial date of the 7-day period.
(This val ue should not be confused with the 7-day 10-yearlowflow statistic.)

Di ssol ved refers to that material in a representative water sanpl e which passes through a 0.45 um menbr ane
filter. This is a convenient operational definition used by Federal agencies that collect water data.
Det erminations of "dissolved" constituents are nmade on subsanples of the filtrate.

Di SSOl ved-solids concentrati on of water is determined either analytically by the "residue-on-
evaporation" nmethod, or mathematically by totaling the concentrations of individual constituents reported in a
conpr ehensi ve chemi cal anal ysis. During the anal ytical determ nation of dissolved solids, the bicarbonate
(generally a major dissolved conponent of water) is converted to carbonate. Therefore, in the mathemati cal
cal cul ation of dissolved-solids concentration, the bicarbonate value, in mlligrans per liter, is nmultiplied by
0.492 to reflect the change.

Dr ai nage area of a streamat a specified location is that area, measured in a horizontal plane, enclosed
by a topographic divide fromwhich direct surface runoff fromprecipitation normally drains by gravity into the
stream above the specified point. Figures of drainage area given herein include all closed basins, or
noncontributing areas, within the area unless otherw se specified.

Dr ai nage basinis apart of the surface of the earth that is occupied by a drai nage system which consists
of a surface streamor a body of inpounded surface water together with all tributary surface streans and bodies
of inmpounded surface water.

Gage height (G H ) is the water-surface el evation referred to sone arbitrary gage datum Gage hei ght
is often used interchangeably with the nore general term"stage," al though gage height is nore appropriate when
used with a reading on a gage.

Gagi ng station is a particular site on a stream canal, |ake, or reservoir where systenatic observations
of hydrol ogic data are obtained.

Hardness of water is a physical-chenical characteristic that is commnly recognized by the increased
quantity of soap required to produce lather. It is conputed as the sum of eqm val ents of pol yval ent cations and
i's expressed as the equival ent concentration of calcium carbonate (CaCO; )

Hydrol ogi ¢ Bench-Mark Network is a network of 53 sites in snall drainage basins around the country
whose purpose is to provide consistent data on the hydrol ogy, including water quality, and related factors in
represent ative undevel oped wat ersheds nati onw de, and to provi de anal yses on a continuing basis to conpare and
contrast conditions observed in basins nore obvi ously affected by the activities of nman.

Hydrol ogi ¢ unit is a geographic area representing part or all of a surface drai nage basin or distinct
hydrol ogi c feature as delineated by the O fice of Water Data Coordi nati on on the State Hydrol ogic Unit Maps; each
hydrologic unit is identified by an eight-digit nunber.

Met anor phi ¢ st age refers to the stage of devel opment that an organi smexhibits during its transformation
froman inmmture formto an adult form This devel opmental process exists for nost insects, and the degree of
difference fromthe immature stage to the adult formvaries fromrelatively slight to pronounced wi th nmany
i nternedi at es. Exanpl es of netanorphic stages of insects are egg-larva-adult or egg-nynph-adult.

Met hyl ene bl ue active substances (MBAS) are apparent detergents. The deternination depends on
the formation of a blue color when nethylene blue dye reacts with synthetic anionic detergent conpounds.

M crograns per gram (pg/g) is a unit expressing the concentration of a chemcal constituent as the
mass (microgranms) of the elenent per unit mass (gram) of nmaterial analyzed.
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Mcrograns per liter (MG L, pg/L) is a unit expressing the concentration of chenical constituents
in solution as mass (mcrograns) of sol ute per unit volume (liter) of water. One thousand micrograns per liter
is equivalent to one mlligramper liter.

Mlligranms per liter (MJL, ng/L) is aunit for expressing the concentration of chenical constituents
in solution. M1ligrams per liter represents the mass of solute per unit volume (liter) of water. Concentration
of suspended sedinment also is expressed in ng/L and is based on the mass of dry sedinment per liter of water-
sedi nent mixture.

National Geodetic Vertical Datum of 1929 (NGVD of 1929) is a geodetic datum derived froma
general adjustnent of the first order |evel nets of both the United States and Canada. It was fornmerly called
"Sea Level Datum of 1929" or "nean sea level"” in this series of reports. Al though the datum was derived from
the average sea | evel over a period of many years at 26 tide stations along the Atlantic, Gulf of Mexico, and
Pacific Coasts, it does not necessarily represent |ocal nean sea |level at any particular place.

National Stream Quality Accounting Network (NASQAN) is a nationw de data-col | ection network
designed by the U S. Ceol ogical Survey to meet many of the information needs of government agencies and ot her
groups involved in natural or regional water-quality planning and managenent. The 284 sites in NASQAN are
general ly located at the downstream ends of hydrol ogi c accounting units designated by the U S. Ceol ogical Survey
O fice of Water Data Coordination in consultation with the Water Resources Council. The obj ectives of NASQAN
are (1) to obtain information on the quality and quantity of water nmoving within and fromthe United States
through a systenmatic and uniform process of data collection, sumarization, analysis, and reporting such that
the data may be used for, (2) description of the areal variability of water quality in the Nation's rivers through
analysis of data from this and other programs, (3) detection of changes or trends with time in the pattern of
occurrence of water-quality characteristics, and (4) providing a nationally consistent data base useful for water-
quality assessment and hydrologic research.

The National Trends Network (NTN) isa 150-station network for sampling atmospheric deposition in
the United States. The purpose of the network is to determine the variability, both in location and in time, of
the composition of atmospheric deposition, which includes snow, rain, dust particles, aerosols, and gases. The
core from which the NTN was built was the already-existing deposition-monitoring network of the National
Atmospheric Deposition Program (NADP).

The National Water-Quality Assessment (NAWQA) Program of the U.S. Geological Survey is a
long-term program with goals to describe the status and trends of water-quality conditions for a large, diverse,
and geographically distributed part of the Nation's ground- and surface-water resources, and to identify,
describe, and explain the major natural and human factors that affect these observed conditions and trends.

Assessment activities have begun in more than one-third of the study units and ultimately will be conducted
in 60 study units (major watersheds and aquifer systems) that represent a wide range of environmental settings
nationwide and that account for a large percentage of the Nation's water use. A wide array of chemical
constituents will be measured in ground water, surface water, streambed sediments and fish tissues. The
coordinated application of comparative hydrologic studies at a wide range of spatial and temporal scales will
provide a basis for decision making on the use of water resources within the study units and a foundation for
aggregation and comparison of findings to address water-quality issues of regional and national interest.

O gani smis any living entity.

O gani smcount / ar ea referstothe number of organisms collected and enumerated in a sample and adjusted
to the number per area habitat, usually square meter (m 2), acre, or hectare. Periphyton, benthic organisms, and
macrophytes are expressed in these terms.

O gani sm count / vol une refers to the number of organisms collected and enumerated in a sample and
adjusted to the number per sample volume, usually milliliter (mL) or liter (L). Numbers of planktonic organisms
can be expressed in these terms.

Tot al organi Sm count is the total number of organisms collected and enumerated in any particular
sample.

Par anet er Code is a5-digit number used inthe U.S. Geological Survey computerized data system, WATSTORE,
to uniquely identify a specific constituent. The codes used in WATSTORE are the same as those used in the U.S.
Environmental Protection Agency data system, STORET. The Environmental Protection Agency assigns and approves
all requests for new codes.

Partial -record stati onisa particular site where limited streamflow and/or water-quality data are
collected systematically over a period of years for use in hydrologic analyses.

Particl e sizeisthe diameter, in millimeters (mm), of a particle determined by either sieve or
sedimentation methods. Sedimentation methods (pipet, bottom-withdrawal tube, visual-accumulation tube)
determine fall diameter of particles in either distilled water (chemically dispersed) or in native water (the
river water at the time and point of sampling.
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Particle-size classification usedinthis report agrees with the recommendati on made by the Anerican

Geophysi cal Union Subconmittee on Sedinment Terninol ogy. The classification is as foll ows:
Classification Size (MM Met hod of analysis
cday........... 0.00024 - 0.004 Sedi ment ati on
Silt........... . 004 - . 062 Sedi ment ati on
Sand........... . 062 - 2.0 Sedi mentation or sieve
Gavel......... 2.0 - 64.0 Si eve

The particle-size distributions given in this report are not necessarily representative of all particles in
transport in the stream Most of the organic matter is renpved, and the sanple is subjected to nmechanical and
chem cal dispersion before analysis in distilled water. Cheni cal dispersion is not used for native-water

anal ysi s.

Percent conpositionis aunit for expressing the ratio of a particular part of a sanple or popul ation
to the total sanple or population, in terns of types, nunbers, nass, or volune.

Peri ph¥t ONn is the assenbl age of mcroorgani sms attached to and |iving upon subnerged solid surfaces.
VWhile primarily consisting of algae, they also include bacteria, fungi, protozoa, rotifers, and other small
or gani sms.

Pesti ci des are chenical conpounds used to control undesirable organisms. Mjor categories of pesticides
include insecticides, mticides, fungicides, herbicides, and rodenticides.

Pi cocurie (PC, pGC) is onetrillionth (1 x 10°%?) of the anpunt of radioactivity represented by a curie
(G). Acurieis the anount of radioactivity that yields 3.7 x 1019 radi oactive disint egrations per second. A
pi cocurie yields 2.22 dpm (disintegrations per mnute).

Pl ankt on is the comunity of suspended, floating, or weakly swimring organisns that live in the open water
of | akes and rivers.

Phyt opl ankt on is the plant part of the plankton. They are usually mcroscopic and their movenent
is subject to the water currents. Phytoplankton growth is dependent upon solar radiation and
nutrient substances. Because they are able to incorporate as well as release materials to the
surroundi ng water, the phytopl ankton have a profound effect upon the quality of the water. They
are the primary food producers in the aquatic environment and are commonly known as al gae.

Bl ue- green al gae are a group of phytopl ankton organi sns having a blue pigment, in addition

to the green pignment called chlorophyll. Blue-green algae often cause nuisance conditions
in water.

Di at ons are the unicellular or colonial algae having a siliceous shell. Their concentrations
are expressed as nunber of cells per mlliliter (cells/m) of sanple.

G een al gae have chlorophyl| pigments si m I ar |n color to those of higher green plants. Sone
forns produce algae mats or floating "npss" in |lakes. Their concentrations are expressed
as nunmber of cells per milliliter (cells/nL) of sanple.

ZOOpl ankton is the animal part of the plankton. Zoopl ankton are capabl e of extensive novements
within the water colum and are often | arge enough to be seen with the unaided eye. Zoopl ankton
are secondary consuners feedi ng upon bacteria, phytoplankton, and detritus. Because they are the
grazers in the aquatic environnent, the zooplankton are a vital part of the aquatic food web. The
zoopl ankton conmunity is domi nat ed by small crustaceans and rotifers.

Primary productivity is a neasure of the rate at which new organic matter is formed and accumul at ed
through photosynthetic and chenpsynthetic activity of producer organisns (chiefly, green plants). The rate of
primary production is estimated by measuring the ambunt of oxygen rel eased (oxygen nethod) or the anpunt of carbon
assimlated by the plants (carbon nethod).

MIligrams of carbon per area or volume per,_unit tine [mg ¢/ (n?.time)] for
periphyton and macrophytes and [mg G (nr.fime)] for phytoplankion are units for
expressing primry productivity. They define the anpunt of carbon di oxide consumed as neasured
by radi oactive carbon (carbon 14). The carbon 14 nethod is of greater sensitivity than the oxygen
li1ght and dark bottle nethod and is preferred for use in unenriched waters. Unit tine nay be
either the hour or day, depending on the incubation period.
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M Iligrans_of oxygen per area or volume per unit time [my O, /(nf.tine)] for
periphyton and”nmacrophyies and [mg O,_/(nr.tinme)] Tor phyfopl ankion are the
units for expressing primary productivity. They define production and respiration rates as
estimated fromchanges in the neasured di ssol ved- oxygen concentrati on. The oxygen light and dark
bottle nmethod is preferred if the rate of primary production is sufficient for accurate
measurenents to be made within 24 hours. Unit time may be either the hour or day, depending on
the incubation period.

Radi ochemi cal programis a network of regularly sampled water-quality stations where sanples are
collected to be analyzed for radioisotopes. The streans that are sanpled represent major drainage basins in
the conternminous United States.

Recoverable frombottom material is the amount of a given constituent that is in solution after a
representative sanple of bottommaterial has been digested by a method (usually using an acid or mi xture of acids)
that results in dissolution of readily sol ubl e substances. Conpl ete dissolution of all bottommaterial is not
achi eved by the digestion treatnent and thus the determination represents |less than the total anpunt (that is,
| ess than 95 percent) of the constituent in the sanple. To achi eve conparability of analytical data, equival ent
di gestion procedures woul d be required of all |aboratories performng such anal yses because different digestion
procedures are likely to produce different analytical results.

Ret urn peri od is the average time interval between occurrences of a hydrol ogi cal event of a given or
greater nmagnitude, usually expressed in years. May also be called recurrence interval.

Runoff in inches (IN., in.) shows the depth to which the drainage area would be covered if all the
runoff for a given tine period were uniformy distributed on it.

Sea level: Inthis report, "sea level" refers to the National Geodetic Vertical Datum of 1929 (NGVD of
1929)--a geodetic datumderived froma general adjustnent of the first-order |level nets of both the United States
and Canada, fornmerly called Sea Level Datum of 1929.

Sedi ment is solid material that originates mostly fromdisint egrated rocks and is transported by, suspended
in, or deposited fromwater; it includes chenical and biochenical precipitates and deconposed organic material,
such as hunus. The quant|ty, characteristics, and cause of the occurrence of sedinment in streans are infl uenced
by environnental factors. Sone major factors are degree of slope, length of slope, soil characteristics, |and
usage, and quantity and intensity of precipitation.

Bed | oad is the sediment that i
bed and very close to it.

ransported in a streamby rolling, sliding, or skipping along the
|
transit within 0.25 ft of th

st
n this report, bed load is considered to consist of particles in
e streanbed.

Bed | oad di scharge (tons per day) is the quantity of bed | oad measured by dry weight that
noves past a section as bed load in a given tine.

Suspended sedi nent is the sediment that at any given time is maintained in suspension by the
upwar d conponents of turbulent currents or that exists in suspension as a colloid.

Suspended- sedi nent _concentration is the vel ocity-weighted concentration of suspended sedi ment
inthe sanpl ed zone (fromthe water surface to a point approximately 0.3 ft above the bed) expressed
as mlligrans of dry sedinent per liter of water-sedinment mxture (ng/L).

Mean concentration is the time-weighted concentration of suspended sedi nent passing a stream
section during a 24-hour day.

Suspended- sedi nent di scharge (tons/day) is the rate at which dry mass of sedinent passes a
section of a streamor is the quantity of sedinent, as measured by dry mass or vol ume, that passes
a section in agiven tine. It is calculated in Units of tons per day as follows: concentration
(nmy/L) x discharge (ft%s) x 0.0027.

Suspended-sedi nent | oad is a general termthat refers to material in suspension. It is not
synonynmous W th either discharge or concentration.

Total sedinent discharge (tons/day) is the sumof the suspended-sedi ment discharge and the
bed- | oad discharge. It is the total quantity of sedinment, as neasured by dry mass or vol ung,
that passes a section during a given tine.

Total -sedinment | oad or total |oad is atermwhich refers to the total sediment (bed |oad plus
suspended-sedi nent load) that is in transport. It is not synonynous with total-sedinment
di schar ge.

7-day 10-year low flow (7 Q, g ) is the discharge at the 10-year recurrence interval taken froma
frequency curve of annual val ues of the |lowest nean discharge for 7 consecutive days (the 7-day |ow

flow.




22
WATER RESOURCES DATA - VIRG NI A, 1998

Sodi um adsorption-ratio (SAR) is the expression of relative activity of sodiumions in exchange
reactions within soil and is an index of sodiumor alkali hazard to the soil. Wters range in respect to sodium
hazard fromthose which can be used for irrigation on alnost all soils to those which are generally unsatisfactory
for irrigation.

Solute is any substance that is dissolved in water.

Speci fic conductance is a neasure of the ability of a water to conduct an electrical current. It is
expressed in mcrosiemens per centinmeter at 25°C. Specific conductance is related to the type and concentration
he
n

i
of ions in solution and can be used for approximating the dissolved-solids content of the water. Comonly, t
concentration of dissolved solids (in mlligrams per liter) is about 65 percent of the specific conductance (i
mcrosiemens). This relation is not constant fromstreamto stream and it may vary in the same source with
changes in the conposition of the water.

St age-di scharge rel ation is the relation between gage hei ght (stage) and vol ume of water, per unit
of time, Tlowing in a channel.

Streanfl owis the discharge that occurs in a natural channel. Although the term"discharge" can be applied
to the flow of a canal, the word "streanflow' uniquely describes the discharge in a surface stream course. The
term"streanflow' is nore general than "runoff" as streanflow may be applied to discharge whether or not it is
affected by diversion or regulation.

Substrate is the physical surface upon which an organismlives.

Nat ural substrate refers to any naturally occurring enersed or subnersed solid surface, such as a
rock or tree, upon which an organismlives.

Artificial substrate is a device which is purposely placed in a streamor |ake for col onization
of organisms. The artificial substrate sinplifies the commnity structure by standardizing the
substrate fromwhi ch each sanple is taken. Exanples of artificial substrates are basket sanplers
(made of wire cages filled with clean streanside rocks) and nultiplate sanplers (made of
hardboard) for benthic organismcollection, and plexiglass strips for periphyton collection.

Surface area of alake is that area outlined on the latest U S.GS. topographic map as the boundary of
the lake and nmeasured by a planinmeter in acres. |In localities not covered by topographic nmaps, the areas are
conputed fromthe best maps available at the tine planinetered. Al areas shown are those for the stage when
the planinetered map was nude.

Surficial bed material isthe part (0.1t0 0.2 ft) of the bed material that is sanpled using U.S. Series
Bed- Mat eri al Sanpl ers.

Suspended (as used in tables of chem cal analyses) refers to the anpunt (concentration) of undissolved
material in a water-sedinment mxture. It is associated with the material retained on a 0.45-nmicronmeter filter.

Suspended, recoverabl e is the anount of a given constituent that is in solution after the part of a
representati ve water-suspended sedi ment sanple that is retained on a 0.45 um nenbrane filter has been digested
by a nethod (usual |y using a dilute acid solution) that results in dissolution of only readily sol ubl e substances.
Conpl ete dissolution of all the particulate matter is not achieved by the digestion treatnment and thus the
determ nation represents sonething | ess than the "total" ampbunt (that is, |ess than 95 percent) of the constituent
present in the sanple. To achieve conparability of analytical data, equival ent digestion procedures are required
of all |aboratories perform ng such anal yses because different digestion procedures are |ikely to produce
different analytical results. Determnations of "suspended, recoverable" constituents are nade either by
anal yzing portions of the material collected on the filter or, nore conmonly, by difference, based on
determ nations of (1) dissolved and (2) total recoverable concentrations of the constituent.

Suspended, total is the total amount of a given constituent in the part of a representative water-
suspended sedi nent sanple that is retained on a 0.45 pym nenbrane filter. This termis used only when the
anal ytical procedure assures neasurenent of at |east 95 percent of the constituent determ ned. A know edge of
the expected formof the constituent in the sanple, as well as the analytical nmethodol ogy used, is required to
determ ne when the results should be reported as "suspended, total."

Det erm nations of "suspended, total" constituents are made either by anal yzing portions of the material
collected on the filter or, nore commonly, by difference, based on determ nations of (1) dissolved and (2) total
concentrations of the constituent.
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Taxonouy is the division of biology concerned with the classification and nam ng of organisnms. The
classification of organisns is based upon a hierarchial scheme beginning with Kingdomand ending with Species at
the base. The higher the classification |evel, the fewer features the organi snms have in common. For exanpl e,
the taxonony of a particular mayfly, Hexagenia linbata, is the follow ng:

Kingdom....... Ani mal
Phylum ........ Art hr opoda
dass.......... I nsecta
Oder.......... Epheneroptera
Famly......... Epheneri dae
Genus.......... Hexageni a
Species........ Hexageni a |inbata
Ther m)gr ap is an instrunent that continuously records variations of tenperature on a chart. The nore

general term "tenperature recorder" is used in the table headings and refers to any instrunent that records
tenperature whether on a chart, a tape, or any other nedium

Ti me- wei ght ed average is conputed by nultiplying the nunber of days in the sanpling period by the
concentrations of individual constituents for the correspondi ng period and dividing the sumof the products by
the total nunber of days. A tinme-weighted average represents the conposition of water that woul d be contained
in a vessel or reservoir that had received equal quantities of water fromthe streameach day for the year.

Tons per acre- f oot indicates the dry mass of dissolved solids in 1 acre-foot of water. It is computed
by multiplying the concentration of the constituent, in milligranms per liter, by 0.00136.

Tons per _day (T/ DAY) is the quantity of a substance in solution or suspension that passes a stream
section during a 24-hour period

Total is the total anpunt of a given constituent in a representative water-suspended sedi ment sanple,
regardless of the constituent's physical or chemical form. This term is used only when the analytical procedure
assures measurement of at least 95 percent of the constituent present in both the dissolved and suspended phases
of the sample. A knowledge of the expected form of the constituent in the sample, as well as the analytical
methodology used, is required to judge when the results should be reported as "total."” (Note that the word "total"
does double duty here, indicating both that the sample consists of a water-suspended sediment mixture and that
the analytical method determined all of the constituent in the sample.)

Tot al di schar ge is the total quantity of any individual constituent, as measured by dry mass or volume,
that passes through a stream cross-section per unit of time. This term needs to be qualified, such as "total
sediment discharge," "total chloride discharge," and so on.

Total ., recover abl e is the amount of a given constituent that is in solution after a representative
water-suspended sediment sample has been digested by a method (usually using a dilute acid solution) that results
indissolution of only readily soluble substances. Complete dissolution ofall particulate matteris notachieved
by the digestion treatment, and thus the determination represents something less than the "total" amount (that
is, less than 95 percent) of the constituent present in the dissolved and suspended phases of the sample. To
achieve comparability of analytical data, equivalent digestion procedures are required of all laboratories
perfcl)rming such analyses because different digestion procedures are likely to produce different analytical
results.

Triti um Net wor K is anetwork of stations which has been established to provide baseline information on
the occurrence of tritium in the Nation's surface waters. In addition to the surface-water stations in the
network, tritium data are also obtained at a number of precipitation stations. The purpose of the precipitation
stations is to provide an estimate sufficient for hydrologic studies of the tritium input to the United States.

WAt er year inGeological Survey reports dealing with surface-water supply is the 12-month period October
1 through September 30. The water year is designated by the calendar year in which it ends and which includes
9 of the 12 months. Thus, the year ending September 30, 1998, is called the "1998 water year."

WDRis used as an abbreviation for "Water-Data Report" in the REVISED RECORDS paragraph to refer to State
annual hydrologic-data reports (WRD was used as an abbreviation for "Water-Resources Data" in reports published
prior to 1976).

Wei ght ed aver age is used in this report to indicate discharge-weighted average. It is computed by
multiplying the discharge for a sampling period by the concentrations of individual constituents for the
corresponding period and dividing the sum of the products by the sum of the discharges. A discharge-weighted
average approximates the composition of water that would be found in areservoir containing all the water passing
a given location during the water year after thorough mixing in the reservoir.

WEP is used as an abbreviaton for "Water-Supply Paper” in reference to previously published reports.
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The U.S. Ceol ogical Survey publishes a series of manual s describing procedures for planning and conducting spe-
cialized work in water-resources investigations. The material is grouped under mmjor subject headings called
books and is further divided into sections and chapters. For exanple, Section A of Book 3 (Applications of
Hydraulics) pertains to surface water. The chapter, the unit of publication, is limted to a narrow field of
subject matter. This fornmat permits flexibility in revision and publication as the need arises.

The reports listed below are for sale by the U. S. Geol ogical Survey, Branch of Information Services, Box 25286,
Federal Center, Denver, Col orado 80225 (authorized agent of the Superintendent of Documents, Governnent Printing
O fice). Prepaynment is required. Remittance should be sent by check or nobney order payable to the U S. GCeol ogi-
cal Survey. Prices are not included because they are subject to change. Current prices can be obtained by wit-
ing to the above address. Wen ordering or inquiring about prices for any of these publications, please give the
title, book number, chapter number, and “U.S. Geological Survey Techniques of Water-Resources Investigations.”

Book 1. Collection of Water Data by Direct Measurenent

Section D. Water Quality

1-D1. Wat er tenperature—nfluential factors, field neasurenent, and data presentation,byH. H. Stevens,Jr.,
J.F. Ficke, and G. F. Smoot: USGS-TWRI Book 1, Chapter D1. 1975. 65 pages.
1-D2. Guidelines for collection and field anal ysis of ground-water sanples for selected unstable

constituents, by W.W. Wood: USGS-TWRI Book 1, Chapter D2. 1976. 24 pages.

Book 2. Collection of Environnmental Data

Section D. Surface Geophysical Methods

2-D1. Appl i cation of surface geophysics to ground-water investigations, byA.A.R.Zohdy, G.P.Eaton, and
D.R. Mabey: USGS-TWRI Book 2, Chapter D1. 1974. 116 pages.
2-D2. Appl i cation of seismic-refraction techniques to hydrol ogi c studies, byF.P.Haeni: USGS-TWRI Book 2,

Chapter D2. 1988. 86 pages.
Section E. Subsurface Geophysical Methods

2-E1l. Appl i cation of borehol e geophysics to water-resources investigations, by W.S. Keys and L.M. MacCary:
USGS-TWRI Book 2, Chapter E1. 1971. 126 pages.
2-E2. Bor ehol e geophysi cs applied to ground-water investigations, byW.S. Keys: USGS-TWRI Book 2, Chapter E2.

1990. 150 pages.
Section F. Drilling and Sanpling Methods

2-F1. Application of drilling, coring, and sanpling techniques to test hol es and wells, by Eugene Shuter and
W.E. Teasdale: USGS-TWRI Book 2, Chapter F1. 1989. 97 pages.

Book 3. Applications of Hydraulics

Section A Surface-Water Techni ques

3-Al. General field and office procedures for indirect discharge neasurenents, by M.A.Benson and Tate
Dalrymple: USGS-TWRI Book 3, Chapter Al. 1967. 30 pages.

3-A2. Measurenent of peak di scharge by the sl ope-area nethod, by Tate Dalrymple and M.A. Benson: USGS-TWRI
Book 3, Chapter A2. 1967. 12 pages.

3-A3. Measurenent of peak di scharge at cul verts by indirect nethods, by G.L. Bodhaine: USGS-TWRI Book 3,
Chapter A3. 1968. 60 pages.

3-A4. Measurenent of peak di scharge at w dth contractions by indirect nethods, by H.F. Matthai: USGS-TWRI
Book 3, Chapter A4. 1967. 44 pages.

3-A5. Measurenent of peak di scharge at dans by indirect nethods, by Harry Hulsing: USGS-TWRI Book 3. Chapter
Ab5. 1967. 29 pages.

3-A6. General procedure for gaging streans, by R.W. Carter and Jacob Davidian: USGS-TWRI Book 3, Chapter A6.
1968. 13 pages.

3-A7. St age neasurenent at gagi ng stations, by T.J. Buchanan and W.P. Somers: USGS-TWRI Book 3, Chapter A7.
1968. 28 pages.

3-A8. Di scharge measurenents at gaging stations, by T.J. Buchanan and W.P. Somers: USGS-TWRI Book 3, Chapter
A8. 1969. 65 pages.

3-A9. Measurenent of tinme of travel in streans by dye tracing, byF.A. Kilpatrick and J.F. Wilson, Jr.: USGS-
TWRI Book 3, Chapter A9. 1989. 27 pages.

3-Al0. Di scharge ratings at gaging stations, by E.J. Kennedy: USGS-TWRI Book 3, Chapter A10. 1984. 59 pages.

3-All. Measurenent of discharge by the noving-boat nethod, by G.F. Smoot and C.E. Novak: USGS-TWRI Book 3,
Chapter A11. 1969. 22 pages.

3-Al12. Fl uoronetric procedures for dye tracing, Revised, by J.F. Wilson, Jr., E.D. Cobb, and F.A. Kilpatrick:
USGS-TWRI Book 3, Chapter A12. 1986. 41 pages.

3-Al13. Conput ation of continuous records of streanflow, by E.J. Kennedy: USGS-TWRI Book 3, Chapter A13. 1983.
53 pages.

3-Al4. Use of flunes in neasuring discharge, by F.A. Kilpatrick and V.R. Schneider: USGS-TWRI Book 3, Chapter
Al4.1983. 46 pages.
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Conput ation of water-surface profiles in open channels, by Jacob Davidian: USGS-TWRI Book 3, Chapter
Al5. 1984. 48 pages.

Measurenent of discharge using tracers,by F.A. Kilpatrick and E.D. Cobb: USGS-TWRI Book 3, Chapter
Al6. 1985. 52 pages.

Acoustic velocity neter systens, by Antonius Laenen: USGS-TWRI Book 3, Chapter A17. 1985. 38 pages.

Det erm nation of streamreaeration coefficients by use of tracers, byF.A. Kilpatrick, R.E. Rathbun,
Nobuhiro Yotsukura, G.W. Parker, and L.L. DeLong: USGS-TWRI Book 3, Chapter A18. 1989. 52 pages.

Level s at streanflow gagi ng stations, by E.J. Kennedy: USGS-TWRI Book 3, Chapter A19. 1990. 31 pages.

Si nmul ati on of sol uabl e waste transport and buildup in surface waters using tracers, byF.A. Kilpatrick:
USGS-TWRI Book 3, Chapter A20. 1993. 38 pages.

St ream gagi ng cabl evays, by C. Russell Wagner: USGS-TWRI Book 3, Chapter A21. 1995.
56 pages.

Section B. G ound-Wter Techni ques

3-B1.

3-B2.

3-B3.

3-B4.

3-B4.

3-B5.

3-B6.

3-B7.

Sect i
3-C1.
3-C2.

3-C3.

Aqui fer-test design, observation, and data anal ysis, by R.W. Stallman: USGS-TWRI Book 3, Chapter B1.
1971. 26 pages.

Introduction to ground-water hydraulics, a programed text for self-instruction,byG.D.Bennett: USGS—
TWRI Book 3, Chapter B2. 1976. 172 pages.

Type curves for sel ected problens of flowto wells in confined aquifers,byJ.E. Reed: USGS-TWRI Book
3, Chapter B3. 1980. 106 pages.

Regressi on nodel i ng of ground-water flow byR.L. Cooleyand R.L. Naff: USGS-TWRI Book 3, Chapter B4.

1990. 232 pages.

Suppl enent 1. Regression nodel ing of ground-water flow- -Mdifications to the conputer code for
nonl i near regression solution of steady-state ground-water flow problens, byR.L. Cooley: USGS-TWRI
Book 3, Chapter B4. 1993. 8 pages.

Definition of boundary and initial conditions in the anal ysis of saturated ground-water flow systems—An
introduction ,by O.L. Franke, T.E. Reilly, and G.D. Bennett: USGS-TWRI Book 3, Chapter B5. 1987. 15
pages.

The principle of superposition and its application in ground-water hydraulics, byT.E.Reilly,
O.L. Franke, and G.D. Bennett: USGS-TWRI Book 3, Chapter B6. 1987. 28 pages.

Anal ytical solutions for one-, two-, and three-dinmensional solute transport in ground-water systens
with uniform flow byE.J. Wexler: USGS-TWRI Book 3, Chapter B7. 1992. 190 pages.

on C Sedinentation and Erosion Techni ques
Fl uvi al sedi nent concepts, by H.P. Guy: USGS-TWRI Book 3, Chapter C1. 1970. 55 pages.

Fi el d nethods for neasurenent of fluvial sedinent,by Thomas K. Edwards and G. Douglas Glysson: USGS—
TWRI Book 3, Chapter C2. 1988. 80 pages.

Conput ation of fluvial-sedinent discharge, by George Porterfield: USGS-TWRI Book 3, Chapter C3. 1972.
66 pages.

Book 4. Hydrologic Analysis and Interpretation

Sect i
4-Al.
4-A2.
Secti
4-B1.
4-B2.

4-B3.

Secti
4-D1.

on A Statistical Analysis
Sonme statistical tools in hydrol ogy,byH.C. Riggs: USGS-TWRI Book 4, Chapter Al. 1968. 39 pages.
Frequency curves, by H.C. Riggs: USGS-TWRI Book 4, Chapter A2. 1968. 15 pages.

on B. Surface Vater
Low flow investigations, by H.C. Riggs: USGS-TWRI Book 4, Chapter B1. 1972. 18 pages.

St orage anal yses for water supply,byH.C.Riggs and C.H. Hardison: USGS-TWRI Book 4, Chapter B2. 1973.
20 pages.
Regi onal anal yses of streanflow characteristics, byH.C. Riggs: USGS-TWRI Book 4, Chapter B3. 1973. 15
pages.
on D Interrel ated Phases of the Hydrol ogic Cycle

Conput ation of rate and vol une of stream depl etion by wells,byC.T.Jenkins: USGS-TWRI Book 4, Chapter
D1. 1970. 17 pages.

Book 5. Laboratory Anal ysis

Secti
5-Al.

5-A2.

5-A3.

5-A4.

on A Water Analysis

Met hods for deternination of inorganic substances in water and fluvial sedinents, by M.J. Fishman and
L.C. Friedman, editors: USGS-TWRI Book 5, Chapter Al. 1989. 545 pages.

Determ nation of minor elenents in water by enission spectroscopy, by P.R. Barnett and E.C. Mallory,

Jr.. USGS-TWRI Book 5, Chapter A2. 1971. 31 pages.

Met hods for the determ nation of organic substances in water and fluvial sedinents, edited by R.L.
Wershaw, M.J. Fishman, R.R. Grabbe, and L.E. Lowe: USGS-TWRI Book 5, Chapter A3. 1987. 80 pages.

Met hods for collection and anal ysis of aquatic biological and m crobiol ogi cal sanpl es, by L.J. Britton
and P.E. Greeson, editors: USGS-TWRI Book 5, Chapter A4. 1989. 363 pages.
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5- A5.

5-A6 .

Met hods for deternination of radioactive substances in water and fluvial sedinents, by L.L. Thatcher,
V.J. Janzer, and K.W. Edwards: USGS-TWRI Book 5, Chapter A5. 1977. 95 pages.

Qual ity assurance practices for the chenical and biol ogi cal anal yses of water and fluvial sedinents, by
L.C. Friedman and D.E. Erdmann: USGS-TWRI Book 5, Chapter A6. 1982. 181 pages.

Section C Sedinent Anal ysis

5-C1.

Book 6.

Laboratory theory and nethods for sedinment anal ysis, by H.P. Guy: USGS-TWRI Book 5, Chapter C1. 1969.
58 pages.

Model i ng Techni ques

Section A Gound Vater

6-Al.

6-A2.

6-A3.

6-A4.

6-A5.

A nodul ar three-dinensional finite-difference ground-water flow nodel,by M.G. McDonald and A.W.
Harbaugh: USGS-TWRI Book 6, Chapter Al. 1988. 586 pages.

Docunent ation of a conputer programto sinulate aquifer-system conpaction using the nodul ar finite-
di fference ground-water flow nodel, byS.A. Leake and D.E. Prudic: USGS-TWRI Book 6, Chapter A2. 1991.

68 pages.

A nodul ar finite-el ement nodel (MODFE) for areal and axisymmetric ground-water-flow problens, Part 1:
Model Description and User’s Manual, by L.J. Torak: USGS-TWRI Book 6, Chapter A3. 1993. 136 pages.

A nodul ar finite-el ement nodel (MODFE) for areal and axisymmetric ground-water-flow probl ens, Part 2:
Derivation of finite-elenent equations and conparisons with anal ytical sol utions, byR.L. Cooley: USGS—
TWRI Book 6, Chapter A4. 1992. 108 pages.

A nodul ar finite-elenent nodel (MODFE) for areal and axi synmetric ground-water-flow probl ens, Part 3:
Desi gn phil osophy and progranmi ng details, by L.J. Torak: USGS-TWRI Book 6, Chapter A5, 1993. 243
pages.

6-A6. A coupled surface-water and ground-water flow model (MODBRANCH) for simulation of stream-aquifer

Book 7.

interaction, by Eric D. Swain and Eliezer J. Wexler. 1996. 125 pages.

Aut omat ed Data Processing and Conput ati ons

Section C. Conputer Prograns

7-Cl1.
7-C2.

7-C3.

Book 8.

Finite difference nodel for aquifer sinulation in two dinmensions with results of nunmerical experinents,
by P.C. Trescott, G.F. Pinder, and S.P. Larson: USGS-TWRI Book 7, Chapter C1. 1976. 116 pages.

Conput er nodel of two-dinensional solute transport and dispersion in ground water,byL.F. Konikow and
J.D. Bredehoeft: USGS-TWRI Book 7, Chapter C2. 1978. 90 pages.

A nodel for sinulation of flowin singular and interconnected channel s, by R.W. Schaffranek,
R.A. Baltzer, and D.E. Goldberg: USGS-TWRI Book 7, Chapter C3. 1981. 110 pages.

I nstrunmentation

Section A Instrunents for Measurenent of Water Level

8-Al.

8-A2.

Met hods of measuring water |evels in deep wells, by M.S. Garber and F.C. Koopman: USGS-TWRI Book 8,
Chapter Al. 1968. 23 pages.

Installation and service manual for U S. Geol ogi cal Survey nmanoneters, by J.D. Craig: USGS-TWRI Book 8,
Chapter A2. 1983. 57 pages.

Section B. Instrunents for Measurenent of Discharge

8-B2.

Book 9.

Cal i bration and nai nt enance of vertical -axis type current neters, by G.F. Smoot and C.E. Novak: USGS—
TWRI Book 8, Chapter B2. 1968. 15 pages.

Handbooks for Water-Resources |nvestigations

Section A National Field Manual for the Collection of Water-Quality Data

9-A6.

9-A7.

9-A8.

9-A9.

Nat i onal Field Manual for the Collection of Water-Quality Data: Field Measurenents, edited by F.D.
Wilde and D.B. Radtke: USGS-TWRI Book 9, Chapter A6. 1998. Variously paginated.

Nat i onal Field Manual for the Collection of Water-Quality Data: Biol ogical Indicators,byD.N. Myers
and F.D. Wilde: USGS-TWRI Book 9, Chapter A7. 1997. 49 pages.

Nat i onal Field Manual for the Collection of Water-Quality Data: Bottom material sanples,byD.B.
Radtke: USGS-TWRI Book 9, Chapter A8. 1998. 48 pages.

Nat i onal Field Manual for the Collection of Water-Quality Data: Safety in Field Activities,byS.L.
Lane and R.G. Fay: USGS-TWRI Book 9, Chapter A9. 1998. 60 pages.
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SELECTED U. S. CGEOLOG CAL SURVEY REPORTS ON WATER RESOURCES IN VI RG NI A

Listed below is a selection of reports on water resources in Virginia which are available through the
Virginia District at the U S. Geological Survey, WRD, 3600 West Broad Street, Room 606, Ri chnond, Virginia
23230.

An index of geophysical logging in Virginia by the U S. CGeological Survey, by M P. Mil heren, J. D. Larson,
and H T. Hopkins: U S. Geological Survey Open-File Report 82-432. 1982. 34 pages.

Annual nmaxi mum stages and di scharges of selected streans in Virginia through 1990 by B. J. Prugh, Jr.,
E. H Nuckels, and C. G Hunphrey: U S. Geol ogical Survey Open-File Report 90-587. 1991. 442 pages.

Assessnment of ground-water contamination froma |eaking underground storage tank at a Defense Supply
Center near Richnond, Virginia, by W G Wight and J. D. Powell: U S. Ceological Survey Water-Resources
I nvestigati ons Report 90-4091. 1990. 38 pages.

Availability and quality of ground water in the Piednont province of Virginia, by J. D. Powell and
J. M Abe: U S. Ceological Survey Water-Resources |nvestigations Report 85-4235. 1985. 33 pages.
Base-flow characteristics of streans in the Valley and Ridge, the Blue R dge, and the Pi ednont Physi ographic

Provinces of Virginia, by D.L. Nelns, GE Harlow, Jr., and D.C. Hayes: U S. Geol ogical Survey Water Supply
Paper 2457. 1997. 48 pages.

Conpilation of surface-water and water-quality data-collection sites on selected streans in Virginia
by B. J. Prugh, Jr. and C. G Hunphrey: U S. Geological Survey Open-File Report 93-462. 1994.
645 pages.

Concept ual i zati on and analysis of ground-water flow systemin the Coastal Plain of Virginia and adjacent
parts of Maryland and North Carolina, by J. F. Harsh and R J. Laczniak: U S GCeological Survey
Prof essi onal Paper 1404-F. 1990. 100 pages.

Design, revisions, and considerations for continued use of a ground-water-flow nodel of the Coastal Plain
aquifer systemin Virginia, by R MFarland: U S. Geological Survey Water-resources |nvestigations Report
98-4085. 1998. 49 pages.

Docunentation of a multiple-technique conputer programfor plotting major-ion conposition of natural
waters, by L. |. Briel: U'S. Geological Survey Open-File Report 93-74. 1994,

Docunent ati on of geographic-information-system coverages and data-input files used for analysis of the
geohydrol ogy of the Virginia Coastal Plain, by M J. Focazio and T. B. Samsel, Ill: U S. Geol ogical
Survey Water-Resources Investigations Report 93-4015. 1994. 53 pages.

Effects of fracturing on well yields in the coalfield areas of Wse and Di ckenson Counties, southwestern
Virginia, by W G Wight: U S. Ceological Survey Water-Resources |nvestigations Report 85-4061. 1985.
21 pages.

Estimating net drawdown resulting fromepisodic withdrawals at six well fields in the Coastal Plain
physi ographic province of Virginia, by M J. Focazio and G K. Speiran: U S. Geol ogical Survey
Wat er - Resources I nvestigations Report 93-4159. 1994. 21 pages.

Eval uation of municipal withdrawals fromthe confined aquifers of southeastern Virginia, by D. L.
Ri chardson, R J. Laczniak, and P. A. Hamlton: U S. Geological Survey Open-File Report 88-723.
1988. 50 pages

Fl ood of Novenber 1985 in West Virginia, Pennsylvania, Miryland, and Virginia, by J. B. Lescinsky:
U.S. Ceol ogical Survey Open-File Report 86-486. 1987. 33 pages.

Floods in West Virginia, Virginia, Pennsylvania, and Maryland, Novenber 1985, by D. H. Carpenter:
U. S. Geol ogical Survey Water-Resources |nvestigations Report 88-4213. 1990. 86 pages.

Geohydrol ogy and Geochenistry near coastal ground-water-discharge areas of the Eastern Shore, Virginia, by
G K. Speiran: U.S. Geological Survey Water Supply Paper. 1996. 73 pages.

Geohydrol ogy and the occurrence of volatile organic conpounds in ground water, Cul peper basin of
Prince Wlliam County, Virginia, by D. L. Nelnms and D. L. Richardson: US. Geological Survey
Wat er - Resour ces I nvestigations Report 90-4032. 1991. 94 pages.

Geohydrol ogy of the shallow aquifer system Naval Weapons Station Yorktown, Yorktown, Virginia, by AR
Brockman, D.L. Nelns, GE. Harlow, Jr., and J.J. Gldea: U S. Geological Survey Water-Resources
I nvestigations Report 97-4188. 61 pages.

G ound-water availability along the Blue Ridge Parkway, Virginia, by H T. Hopkins: U S. Geol ogical
Survey Water-Resources |nvestigations Report 84-4168. 1985. 154 pages.

G ound-water contaninati on and novenent at the Defense General Supply Center, Richnond, Virginia
by J. D. Powell, W G Wight, D. L. Nelms, and R J. Ahlin: U S. Geol ogical Survey Water-Resources
I nvestigati ons Report 90-4113. 1991. 36 pages.

G ound-water concerns for the Eastern Shore, Virginia, by D. L. Richardson: U S. Geol ogical Survey
Open-File Report 93-93. 1994. 4 pages (Water-Resources Notes).

G ound-wat er discharge fromthe Coastal Plain of Virginia, by D. L. Richardson: U S. GCeol ogical
Survey Water-Resources Investigations Report 93-4191. 1995.

Ground-wat er _hydrol ogy and quality in the Valley and Ridge and Bl ue Ri dge physi ographic provinces of
Clarke County, Virginia, by W G Wight: U S. GCeological Survey Wter-Resources |Investigations
Report 90-4134. 1991. 61 pages.

Gound-water in Virginia: Use during 1990, availability, and resource information needs, by
MFarland, E. R and Focazio, M J.: U S Geological Survey Open-File Report 94-114. 1 page.
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G ound-water use and levels in the southern Coastal Plain of Virginia, by J. D. Larson and R J. Laczni ak:
U.S. Geol ogical Survey Open-File Report 91-187. 1991. 165 pages.
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G ound-water withdrawals fromthe confined aquifers in the Coastal Plain of Virginia, 1891-1983
by T. K Kull and R J. Laczniak: U S. Geological Survey Water-Resources |nvestigations Report 87-4049.
1987. 37 pages.

Guide to obtaining U S. Geological Survey information, by K Dodd, H K. Fuller, and P. F. darke:
U S. Geol ogical Survey Gircular 900. 1985. 35 pages.

Hydraulic characteristics of, and ground-water flow in, coal-bearing rocks of southwestern Virginia
by G E. Harlow, Jr. and G D. LeCain: U S. Geological Survey Water Supply Paper 2388. 1994.
36 pages.

Hydr ogeol ogi c and water-quality data for the Explosive Experinental Area, Naval Surface Warfare Center
Dahl gren Site, Dahlgren, Virginia, by E. C. Hammond and C. F. Bell: U.S. Geological Survey Open-File Report
95-386. 1995. 67 pages.

Hydr ogeol ogi ¢ and water-quality data for the Main Site, Naval Surface Warfare Center, Dahlgren Laboratory
Dahl gren, Virginia, by C. F. Bell, T. P. Bolles, and G E. Harlow, Jr.: U S. Geological Survey Open-File
Report 94-301. 1995. 81 pages.

Hydr ogeol ogi c framework, analysis of ground-water flow, and relations to regional flowin the Fall Zone near

Richnond, Virginia, by EER MFarland: U 'S GCeol ogical Survey Water-Resources |Investigations Report 97-
4021.
1997. 56 pages.

Hydr ogeol ogi c framework of the shallow aquifer system of York County, Virginia, by A R Brockman
and D. L. Richardson: U S. Ceol ogical Survey Water-Resources |nvestigations Report 92-4111. 1992.
36 pages.

Hydr ogeol ogy and analysis of the ground-water-flow systemin the Coastal Plain of southeastern
Virginia, by P. AL Hamilton and J. D. Larson: U.S. Geological Survey Water-Resources |nvestigations
Report 87-4240. 1988. 175 pages.

Hydr ogeol ogy and analysis of the ground-water-flow system of the Eastern Shore, Virginia, by D L.
Ri chardson: U.S. Ceol ogi cal Survey Water-Supply Paper 2401. 1994. 108 pages.

Hydr ogeol ogy and water quality of the shallow aquifer systemat the Explosive Experinental Area, Naval
Surface Warfare Center, Dahlgren Site, Dahlgren, Virginia, by CF. Bell: US. Geological Survey Water
Resources I nvestigations Report 96-4209. 1996. 37 pages.

Hydr ogeol ogy and water quality of the shallow ground-water systemin Eastern York County, Virginia
by D. L. Richardson and A. R Brockman: U. S. Geol ogical Survey Water-Resources |nvestigations
Report 92-4090. 1992. 41 pages.

Hydr ogeol ogy of, and quality and recharge ages of ground water in, Prince Wlliam County, Virginia 1990-91
by D.L. Nelns and A, R Brockman: U.S. Geol ogi cal Survey Water-Resources |nvestigations Report 97-4009.
1997. 58 pages.

Hydrol ogic characteristics and water budget for Swift Creek Reservoir, by S.C  Skrobial owski and MJ.
Focazio: U S. Ceol ogical Survey Water-Resources |nvestigations Report 97-229. 41 pages.

Hydrol ogic conditions and trends in Shenandoah National Park, Virginia, 1983-84, by D. D. Lynch: U S.
Geol ogi cal Survey Water-Resources |nvestigations Report 87-4131. 1987. 115 pages.

Hydrol ogy and effects of nmining in the upper Russell Fork basin, Buchanan and Di ckenson Counties, Virginia
by J. D. Larson and J. D. Powell: U S. Geological Survey Water-Resources |nvestigations Report 85-4238.
1986. 63 pages.

Hydrology of Area 16, Eastern Coal Province, Virginia and Tennessee, by P. W Hufschmidt and others:
U S. Geol ogical Survey Water-Resources |nvestigations Report 81-204. 1981. 67 pages.

Land use in, and water quality of, the Pea Hill Armof Lake Gaston, Virginia and North Carolina, 1988-90
by M D. Wodside: U S. Ceological Survey Water-Resources |nvestigations Report 94-4140. 54 pages.

Low-flow characteristics of streams in Virginia, by DO C. Hayes: U S. Geological Survey Water-Supply
Paper 2374. 1990. 69 pages.

Low flow of streams in Fairfax County, Virginia, by E. H Mhler, Jr., and G F. Hagan: U.S. Geol ogical
Survey Open-File Report 81-63. 1981. 30 pages.

Measuring streans in Virginia, by R M Mberg, E. D. Powell, and K. C. Rice: US Geological Survey
Open-File Report 95-713. 1995. Panphl et.

Methods for estimating the magnitude and frequency of peak discharges of rural, unregulated streams in
Virginia, by J. A Bisese: U S. Ceol ogical Survey Water-Resources | nvestigations Report 94-4148. 70 pages.

National water sunmary, 1988-89, floods and droughts in Virginia, by E. H Nuckels and B. J. Prugh, Jr.:
U S. Geol ogical Survey Water-Supply Paper 2375. 1991. p. 543-550.

Nat ural processes for managing nitrate in ground water discharge to Chesapeake Bay and ot her surface waters-

nore than forested buffers, by G K Speiran, MD. Wodside, and P. A Hamlton: U S. Ceol ogical Survey Fact
Sheet 178-97.

Nutri ent and suspended solids |oads, yields, and trends in the non-tidal part of five major river basins in

Virginia, 1985-96, by H M Johnson and D. L. Belval: U.S. Geol ogical Survey Water-Resources |nvestigations
Report 98-4025. 1998. 36 pages.

Plan of study for the regional aquifer-system analyses of the Appalachian Valley and R dge, Piednont
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and Bl ue Ri dge physiographic provinces of the eastern and southeastern United States with a description
of study-area geology and hydrogeology, by L. A Swain, E. F. Hollyday, C. C Daniel, 111, and
O S. Zapecza. 1991. 44 pages.

Potentionetric surface of the Brightseat-upper Potonac aquifer in Virginia, 1994, by E. C. Hammond,
E. R MFarland, and M J. Focazio: U S. GCeological Survey Open-File Report 94-370. 1995. 1 page.
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Potentionetric surface of the | ower Potomac aquifer in Virginia, 1994, by E. C Hamond, E. R MFarl and,
and M J. Focazio: U S. GCeological Survey Open-File Report 94-373. 1995. 1 page.

Potentionetric surface of the middle Potomac aquifer in Virginia, 1994, by E. C. Hammond, E. R MFarland,
and M J. Focazio: U S. Ceological Survey Open-File Report 94-372. 1995. 1 page.

Prelimnnary estimates of residence tinmes and apparent ages of ground water in the Chesapeake Bay watershed

and water-quality data froma survey of springs, by MJ. Focazio, L. N. Plumrer, J. K Bohl ke, E. Busenberg,
L. J. Bachman, and D. S. Powars: U. S. Geol ogical Survey Water-Resources |nvestigations Report 97-4225.
1998. 75 pages.

Prelimnary investigation of soil and ground-water contamination at the U S. Arny Petrol eum Trai ning
Facility, Fort lLee, Virginia, Septenber-Cctober 1989, by W G Wight and J. D. Powell: U S. GCeol ogical
Survey Open-File Report 90-387. 1990. 28 pages.

Quality of ground water in southern Buchanan County, Virginia, by S. M Rogers and J. D. Powell:
U.S. Ceol ogical Survey Water-Resources Investigations 82-4022. 1983. 36 pages.

Quality of ground water in the Coastal Plain physiographic province of Virginia, by M J. Focazio,

G K Speiran, and M E. Rowan: U S. Geol ogical Survey Water-Resources |nvestigations Report 92-4175.
1994. 20 pages.

Rel ation between ground-water quality and mineralogy in the coal-producing Norton Fornmation of Buchanan
County, Virginia, by J. D. Powell and J. D. Larson: U S. Ceological Survey Water-Supply Paper 2274.
1985. 30 pages.

Rel ation of streamquality to streanflow, and estinmated | oads of selected water-quality constituents in
the James and Rappahannock Rivers near the Fall Line of Virginia, July 1988 through 1990, by D. L. Belval,
M D. Wodside, and J. P. Canpbell: U S. Geol ogical Survey Water-Resources |nvestigations Report 94-4042.
1995. 85 pages.

Scour at bridge sites in Delaware, Maryland, and Virginia, by D C. Hayes: U S. Geol ogical Survey Water
Resources | nvestigati ons Report 96-4089. 1996. 35 pages. 20

Sel ected characteristics of stornflow and base flow affected by | and use and cover in the Chickahom ny
River Basin, Virginia, 1989-91, by M J. Focazio and R E. Cooper: U S. Ceol ogical Survey \Water-Resources
I nvestigations Report 94-4225. 1995. 37 pages.

Sel ected heavy netals and other constituents in soil and stormwater runoff at the Interstate 95 Interchange
near Atlee, Virginia, April 1993-May 1997, by G K Speiran: USGS WRI 98-4115. 1998. 39 pages.

Sel ected hydrologic data for the Powell River basin in Wse County, Virginia, by J. D. Larson:
U S. Geol ogical Survey Open-File Report 85-186. 1985. 22 pages.

Sel ected U.S. Ceol ogical Survey publications on the water resources of Virginia, 1910-94
by J. A MFarland: supersedes U S. Ceol ogical Survey Open-File Report 92-69. 1995. 15 pages.

Sensitivity of streambasins in Shenandoah National Park to acid deposition, by D. D. Lynch and
N. B. Dise: U S. Ceological Survey Water-Resources |nvestigations Report 85-4115. 1985. 61 pages.

Site selection and collection of bridge-scour data in Delaware, Maryland, and Virginia, by D. C Hayes:
U.S. Geol ogical Survey Water-Resources Investigations Report 93-4017. 1994. 23 pages.

Technique for estimating the magnitude and frequency of Virginia floods, by E M Mller: US.
Geol ogi cal Survey Water-Resources |nvestigations Report 78-5. 1978. 83 pages.

Trends in nutrients and suspended solids at the Fall Line of five tributaries to the Chesapeake Bay, July
1988 through June 1995, by C.F. Bell, D.L. Belval, J.P. Canpbell: U S. Geological Survey Water Resources
I nvestigations Report 96-4191. 1996. 37 pages.

Use during 1990, availability, and resource-information needs, by E. R MFarland and M J. Focazi o:
U S. Geol ogical Survey Open-File Report 94-114. 1995. 2 pages.

Use of fathoneters and electrical-conductivity probes to nonitor riverbed scour at bridge piers
by D. C. Hayes and F. E. Drummond: U.S. Geol ogi cal Survey Water-Resources |nvestigations Report
94-4164. 1995. 17 pages.

Virginia ground-water quality, by J. D. Powell and P. A Hamlton: U S. Geological Survey Open-File
Report 87-759. 1987. 7 pages.

Water-| evel hydrographs for observation wells in Virginia, by S. T. Farrington, N R Carrington, and
W V. Daniels: US. Geological Survey Open-File Report 83-134. 1984. 167 pages.

Water-quality and evaluation of raw water-routing scenarios, Chickahoniny, Diascund Creek, and
Little Creek Reservoirs, southeastern Virginia, 1983-86, by D. D. Lynch: U. S Geol ogical Survey
Wat er - Resources I nvestigations Report 92-4034. 1992. 104 pages.

Water-quality assessment of the Albemarle-Pamlico Basin, North Carolina and Virginia-Chenical analyses of
organi c conpounds and inorganic constituents in streanbed sedinent, 1992-93, by M D. Wodside and B. R
Sinerl: U S. GCeol ogical Survey Open-File Report 96-103. 1996. 25 pages.

Water-quality assessment of the Del marva Peninsula, Delaware, Maryland, and Virginia--Effects of
agricultural activities on, and distribution of, nitrate and other inorganic constituents in the
surficial aquifer, by P. AL Hamilton, J. M Denver, P. J. Phillips, and R J. Shedlock: US.
Geol ogi cal Survey Open-File Report 93-40. 1994. 87 pages.
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Water-quality characteristics of five tributaries to the Chesapeake Bay at the Fall Line, Virginia, July
1988 through June 1993, by D.L. Belval, J.P. Canpbell, S.W Phillips, and C F. Bell: U'S. Geol ogical
Survey Water Resources Investigations Report 95-4258. 1995. 71 pages.
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Water-quality data and estimated | oads of selected constituents in five tributaries to the Chesapeake Bay
at the Fall Line, Virginia, July 1993 through June 1995, by D.L. Belval and J.P. Canpbell: U S. Ceol ogical
Survey Open-File Report 96-220. 1996. 79 pages.

Water-Quality in the Appal achian Valley and Ridge, the Blue Ridge, and the Piednont Physiographic Provinces
Eastern United States, by L.1. Briel: U S. Geological Survey Professional Paper 1422-D. [in press].

Water-resources activities of the U S Geological Survey Md-Atlantic Prograns 1987-91, by
J. A MFarland, L. S. Wiss, A J. Chen, DD R Lowy, K A Bouder, W R Caughron, and G J. Hyatt:
U. S. Geol ogical Survey Open- File Report 91-505. 1991 154 pages.

Water use in Virginia: Surface-water and ground-water withdrawals during 1992, by E. C. Hanmond and
M J. Focazio: U S. Ceol ogical Survey Fact Sheet 94-057. 1995. 2 pages.

Wel | -construction, water-level, and ground-water-quality data for Prince Wlliam County, Virginia, 1992
by D. L. Nelns and A. R Brockman: U. S. Geol ogi cal Survey Open-File Report 93-443. 1994, 73 pages.
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Figure 4.--Location of surface-water-di scharge and
surface-water-quality data-collection station

(Left side of map)
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Figure 4.--Location of surface-water-discharge and )
surface-water-quality data-collection stations

(Right side of map)
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Figure 5.--Location of surface-water partial-record stations

(Left side of nmap)
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Figure 5.--Location of surface-water partial-record stations
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SURFACE- WATER- DI SCHARGE AND SURFACE- WATER- QUALI TY RECORDS

Remar ks Codes

The following remark codes may appear with the water-quality data in this section:

PRI NT OQUTPUT REMARK
E Esti mated val ue.
> Actual value is known to be greater than

t he val ue shown.

< Actual value is known to be |ess than the
val ue shown.

K Resul ts based on col ony count outside the
acceptance range (non-ideal colony count).

L Bi ol ogi cal organi smcount |less than 0.5 percent
(organi sm nay be observed rather than counted).

D Bi ol ogi cal organi smcount equal to or greater
than 15 percent (dom nant).

& Bi ol ogi cal organi smestimted as dom nant.

\% Anal yte was detected in both the environmental sanple
and the associated bl anks.

Di ssol ved Trace- El enent Concentrations

NOTE. -- Traditionally, dissolved trace-element concentrations have been reported at the
m crogramper liter (ug/L) level. Recent evidence, nostly fromlarge rivers,
indicates that actual dissolved-phase concentrations for a nunber of trace el ements
are within the range of 10’s to 100’s of nanograms per liter (ng/L). Data above
the ug/L level should be viewed with caution. Such data may actually represent
elevated environmental concentrations from natural or human causes; however, these
data could reflect contamination introduced during sampling, processing, or
analysis. To confidently produce dissolved trace-element data with insignificant
contamination, the U.S. Geological Survey began using new trace-element protocols
at some stations in water year 1994.

Change in National Trends Network Procedures

NOTE.-- Sample handling procedures at all National Trends Network stations were changed
substantially on January 11, 1994, in order to reduce contamination from the sample
shipping container. The data for samples before and after that date are different
and not directly comparable. A tabular summary of the differences based on a
special intercomparison study, is available from the NADP/NTN Coordination Office,
Colorado State University, Fort Collins, CO 80523 (Telephone: 303-491-5643).
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DI SCONTI NUED SURFACE- WATER- DI SCHARGE OR STAGE- ONLY STATI ONS

The followi ng continuous-record surface-water-discharge or stage-only stations (gaging stations) in
Virginia have been discontinued. Daily streanflow or stage records were collected and published for the period
of record, expressed in water years, shown for each station. Those stations wth an asterisk (*) after the
station nunmber are currently operated as crest-stage partial-record stations. Di scontinued project stations
with | ess than 3 years of record have not been included. Information regarding these stations may be obtai ned
fromthe District Ofice at the address given on the back side of the title page of this report.

[Letters after station name designate type of data collected: (d) discharge, (e) elevation]

Di sconti nued surface-wat er-di scharge or stage-only stations

Peri od
of

Dr ai nage record

Station area (wat er

Station name nurber (m2) years)

NASSAWADOX CREEK BASI N
GQuy Creek (head of Holly Grove Cove) 01484800 1.72 1963- 96
near Nassawadox, VA (d)
POTOVAC RI VER BASI N

Opequon Creek near Berryville, VA (d) 01615000 57.4 1943- 97
Abrans Creek at Wnchester, VA (d) 01615500 5.6 1946- 49
Abrans Creek near Wnchester, VA (d) 01616000 16.5 1949- 60,
1979-94
Dry River at Raw ey Springs, VA (d) 01621000 72.6 1946- 48
Cooks Creek at M. Crawford, VA (d) 01621500 42 1905- 06
Castle Spring near Churchville, VA (d) 01622500 - 1949- 56
Bel| Creek at St. Pauls Chapel, near Staunton, VA (d) 01623000 .61 1948- 55
Bel | Creek near Staunton, VA (d) 01623500 3.8 1948- 55
Bel| Creek at Franks MII|, near Staunton, VA (d) 01624000 9.6 1948- 56
M ddl e River near Verona, VA (d) 01624300 178 1967- 86
Lewi s Creek near Staunton, VA (d) 01624500 18 1905- 06
Christians Creek near Fishersville, VA (d) 01624800 70.1 1967- 97
North River at Port Republic, VA (d) 01625500 804 1895- 99
Back Creek near Lyndhurst, VA (d) 01625900 41.2 1974-77
South River at Waynesboro, VA (d) 01626500 133 1905- 06,
1928- 52
South River near Doons, VA (d) 01626850 149 1974- 95
South River at Port Republic, VA (d) 01628000 248 1895-99
White OCak Run near Grottoes, VA (d) 01628060 1.94 1979- 96
El k Run at El kton, VA (d) 01629000 17 1901- 06
Yagers Spring near Luray, VA (d) 01629990 - 1949- 56
Hawksbi || Creek near Luray, VA (d) 01630000 52 1905- 06
Plains MII Spring near New Market, VA (d) 01632500 - 1949- 56
Stony Creek at Col unbi a Furnace, VA (d) 01633500 79.4 1947- 56
Mar | boro Spring at Marlboro, VA (d) 01635000 - 1949- 56
North Fork Shenandoah River near Riverton, VA (d) 01636000 1, 040 1899- 1906
Happy Creek at Front Royal, VA (d) 01636210 14.0 1948- 77
Big Spring near Leesburg, VA (d) 01643610 .03 1968- 69,
1980- 81
Coose Creek near M ddl eburg, VA (d) 01643700 123 1965- 67,

1969- 95
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Peri od
of
Dr ai nage record
Station area (wat er
Station name nunber (m 2) years)
POTOVAC Rl VER BASI N- - Cont i nued
Stave Run at Reston, VA (d) 01644290 .05 1966- 71,
1973
Stave Run near Reston, VA (d) 01644291 .08 1971- 82
Sm | ax Branch at Reston, VA (d) 01644295 32 1967-78
Snakeden Branch at Reston, VA (d) 01645784 79 1973-78
Fourmle Run at Al exandria, VA (d) 01652500* 14. 4 1951- 69,
13.8 1974-75,
1979- 82
Long Branch near Annandal e, VA (d) 01654500 3.71 1947- 57
Accotink Creek near Accotink Station, VA (d) 01655000 37.0 1949- 57
Cedar Run near Warrenton, VA (d) 01655500 12.3 1950- 87
Broad Run at Buckland, VA (d) 01656500 50.5 1950- 79,
1981- 87
Broad Run near Bristow, VA (d) 01656650 89.6 1975- 87
Cccoquan River near Manassas, VA (d) 01656700 343 1968- 81
Bul | Run near Catharpin, VA (d) 01656725 25.8 1969- 87
Cub Run near Bull Run, VA (d) 01656960 49.9 1973-87
Bul | Run near Manassas, VA (d) 01657000 147 1950- 81
Bul | Run near Manassas Park, VA (d) 01657020 148 1984- 87
Bull Run near difton, VA (d) 01657415 185 1972- 84
Cccoquan River (Creek) near Cccoquan, VA (d) 01657500 570 1913- 16,
1921- 23,
1937- 56
Hooes Run near Cccoquan, VA (d) 01657655 3.97 1975- 82
Neabsco Creek at Dale Gty, VA (d) 01657850 6. 11 1994- 96
Neabsco Creek Tributary at Tel egraph Road near
Dale City, VA (d) 01657885 .91 1995- 96
Powel |'s Creek near Dale City, VA (d) 01657895 7.93 1994- 96
Quantico Creek near Dunfries, VA (d) 01658480 6. 90 1983- 85
South Fork Quantico Creek near Joplin, VA (d) 01658550 9.62 1983- 85
South Fork Quantico Creek near Dunfries, VA (d) 01658650 16. 6 1983- 85
North Branch Chopawansic Creek near 01659000 5.79 1951- 57,
I ndependent Hi I, VA (d) 1990
M ddl e Fork Chopawansic Creek near Garrisonville, VA (d) 01659500 4.51 1951- 57,
1960- 67
Sout h Branch Chopawansi c Creek near Garrisonville, VA (d) 01660000 2.56 1951- 57
Cannon Creek near Garrisonville, VA (d) 01660380 10.2 1994- 96
Aqui a Creek near Garrisonville, VA (d) 01660400 34.9 1971-97
GREAT W COM CO RI VER BASI N
Bush M Il Stream near Heathsville, VA (d) 01661800* 6. 82 1964- 87

* Currently operated as a crest-stage partial-record station.
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Di sconti nued surf ace-wat er-di scharge or stage-only stations--Continued

Peri od
of
Dr ai nage record
Station area (wat er
Station name nunber (m 2) years)
RAPPAHANNOCK RI VER BASI N
Carter Run near Marshall, VA (d) 01661900 19.5 1977- 82
Rappahannock River near Warrenton, VA (d) 01662000 195 1943- 86
Rush Ri ver at Washi ngton, VA (d) 01662500 14.7 1953-77
Thornton River near Laurel MIls, VA (d) 01663000 142 1943- 56
Hazel River at Rixeyville, VA (d) 01663500 287 1942-92
Rappahannock River at Kellys Ford, VA (d) 01664500 641 1925- 52
Mountai n Run near Cul peper, VA (d) 01665000 15.9 1949- 97
Rapi dan River near Ruckersville, VA (d) 01665500 114 1942-95
Robi nson Ri ver at Locust Dale, VA (d) 01666000 148 1942
Rapi dan River at Rapi dan, VA (d) 01667000 446 1924- 31
Mountain Run near Burr Hill, VA (d) 01667870 28.8 1990- 92
Hoski ns Creek near Tappahannock, VA (d) 01668800 15.5 1965- 86
Pl ANKATANK Rl VER BASI N
Dragon Swanp near Church View, VA (d) 01669500 84.9 1943- 81
YORK RI VER BASI N
Beaver dam Swanp near Ark, VA (d) 01670000 6. 63 1950- 89
Pamunkey Creek at Lahore, VA (d) 01670180* 40.5 1989- 92
Contrary Creek near Mneral, VA (d) 01670300* 5.53 1976- 86
North Anna River near Partlow, VA (d) 01670400 344 1978- 95
North Anna River near Hew ett, VA (d) 01670500 424 1926- 28
North Anna River near Doswell, VA (d) 01671000 441 1926- 86
Bunch Creek near Boswells Tavern, VA (d) 01671500 4.37 1949- 79
South Anna River at Vontay, VA (d) 01672000 332 1927- 30
South Anna River near Ashland, VA (d) 01672500 394 1930- 97
Tot opot onby Creek near Atlee, VA (d) 01673500 5. 89 1949- 77
Ware Creek near Toano, VA (d) 01677000 6. 29 1979- 95
JAMES RI VER BASI N

Bol ar Spring at Bolar, VA (d) 02010000 - 1950- 56
Muddy Run Spring near Warm Springs, VA (d) 02010500 - 1946- 56
Warm Spring at Warm Springs, VA (d) 02011000 - 1928- 44
Back Creek on Rt. 600, near Muntain Gove, VA (d) 02011480 85.8 1974- 84
Falling Spring Creek near Falling Spring, VA (d) 02012000 11.5 1948- 52
Jackson River at Falling Spring, VA (d) 02012500* 411 1925- 84
Jackson River at Covington, VA (d) 02012900 440 1907- 08

* Currently operated as a crest-stage partial-record station.
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Di sconti nued surf ace-wat er-di scharge or stage-only stations--Continued

VIRG NI A 1998

Xiii

Peri od
of
Dr ai nage record
Station area (wat er
Station name nunber (m 2) years)
JAMES RI VER BASI N- - Cont i nhued
Smith Creek above old dam near Cifton Forge, VA (d) 02014500 12. 4 1947- 56
Smith Creek near Clifton Forge, VA (d) 02015000 12.5 1944- 47
Stuart Spring near MDowell, VA (d) 02015500 - 1950- 56
Meadow Creek at New Castle, VA (d) 02017000 13.8 1929-52
Cat awba Creek near Fincastle, VA (d) 02019000 104 1928- 37
Karnes Spring near Buchanan, VA (d) 02020000 - 1950- 56
Cal fpasture River (head of Maury River) above
M1 Creek, at Goshen, VA (d) 02020500 144 1938- 96
Cal f pasture River at Goshen, VA (d) 02021000 190 1925- 39
Big Spring at Kerrs Creek, VA (d) 02022000 - 1950- 56
Maury River near Lexington, VA (d) 02023000 487 1925- 60
South River near Riverside, VA (d) 02023500 111 1950- 62
Buf fal o Creek near d asgow, VA (d) 02024300 123 1963- 64
Maury River at dasgow, VA (d) 02024500 831 1895- 1906
Pedl ar River near Pedlar MIls, VA (d) 02025000 91 1942- 56
Tye R ver at Rosel and, VA (d) 02026500 68 1927- 38
Buffalo river near Tye River, VA (d) 02027800 147 1960- 95
Tye (Buffal o) River near Norwood, VA (d) 02028000 360 1940- 60
Hardware River near Scottsville, VA (d) 02029500 104 1925- 39
Slate River near Arvonia (d) 02030500 226 1926- 95
Mechuns River near White Hall (lvy), VA (d) 02031000 95.4 1942-51
North Fork Mornmans River near White Hall, VA (d) 02031500 11. 4 1952- 63,
1982-84
Moor mans River near Wiite Hall, VA (d) 02032000 18 1943- 46
Moor mans Ri ver near Free Union, VA (d) 02032250 74.6 1979-97
Buck Mountain Creek near Free Union, VA (d) 02032400 37 1979- 97
South Fork Rivanna River near Earlysville, VA (d) 02032500 216 1951- 66
South Fork Rivanna River near Charlottesville, VA (d) 02032515 260 1979- 97
North Fork Rivanna River near Proffit, VA (d) 02032680 176 1970- 92
Ri vanna River near Charlottesville, VA (d) 02033000 473 1925
Ri vanna River bel ow Mores Creek, 02033500 507 1925- 34
near Charlottesville, VA (d)
WIllis River at Lakeside Village (Flanagan MI1s), VA (d) 02034500* 262 1927- 86
(Bi g) Lickinghole Creek near Goochland, VA (d) 02035500 70 1944- 46
Beaverdam Creek at State Farm VA (d) 02036000 42 1944- 47,
Fal ling Creek near Chesterfield, Va. (d) 02038000* 32.8 %ggg— gi
Falling Creek near Drewys Bluff, VA (d) 02038500 54 1942- 56,
1957- 64
Vaughans Creek near Hi xburg, VA (d) 02038880 23.2 1980- 81

* Currently operated as a crest-stage partial-record station.



WATER RESOURCES DATA - VIRG NI A, 1998

Di sconti nued surf ace-wat er-di scharge or stage-only stations--Continued

Peri od
of

Dr ai nage record

Station area (wat er

Station name nunber (m 2) years)

JAMES RI VER BASI N- - Cont i nhued
Fi shpond Creek near Hixburg, VA (d) 02038830 14 1980- 81
Fl at Creek near Anelia, VA (d) 02040500* 73 1946- 48
Apponattox Ri ver near Petersburg, VA (d) 02041500 1, 335 1927- 66
Swi ft Creek near Chester, VA (d) 02042000 143 1943- 49
Chi ckahomi ny River near Atlee, VA (d) 02042287 62.2 1990- 97
GREAT DI SMAL SWAMP BASI N
Cypress Swanp at Cypress Chapel, VA (d) 02043500 23.8 1953- 71,
1978- 96
Washi ngton Ditch near Cypress Chapel, VA (d) 02043550 41 1979-81
CHOMAN RI VER BASI N
Nott oway River near Burkeville, VA (d) 02044000 38.7 1946- 86
Not t oway River near MKenney, VA (d) 02045000 362 1946- 50
Waqua Creek near Al berta, VA (d) 02045200 15.0 1966- 67
Anderson Branch at Sussex, VA (d) 02046500 5.35 1949- 56
Assanposi ck Swanp near Sebrell, VA (d) 02047100 86.4 1982- 88
Bl ackwat er River at Zuni, VA (d) 02048000 456 1943- 88
Seacock Creek at Unity, VA (d) 02048500 102 1943- 49
Bl ackwat er Ri ver near Burdette, VA (d) 02049000 576 1942- 44
North Meherrin River near Keysville, VA (d) 02050500 9.2 1949-61
Great Creek near Cochran, VA (d) 02051600 30.7 1958- 86
Fount ai ns Creek near Brink, VA (d) 02052500 65. 2 1953- 95
Font ai ne (Fountains) Creek near Enporia, VA (d) 02053000 96 1944- 53
ROANCKE RI VER BASI N

Big Springs at Elliston, VA (d) 02054000 - 1948- 56
Ti nker Creek at Roanoke, VA (d) 02055500 70 1907- 08
Back Creek near Roanoke, VA (d) 02056500 43 1907- 08
Bl ackwat er Ri ver near Union Hall, VA (d) 02057000 208 1925- 64
Roanoke River near Toshes, VA (d) 02057500 1, 020 1925- 63
Snow Creek at Sago, VA (d) 02058000 60 1935-44
Pigg River near Toshes, VA (d) 02058500 394 1930- 63
Roanoke River near Gretna, VA (d) 02059000 1,430 1925- 30
Coose Creek at Huddl eston, VA (d) 02060000 218 1929- 32
Big Gtter River near Bedford, VA (d) 02061000 116 1944- 60
Big Gter River near Altavista, VA (d) 02062000 372 1929- 37
Cal dwel | s Creek near Apponattox, VA (d) 02063000 5.13 1954- 60

* Currently operated as a crest-stage partial-record station.
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Di sconti nued surf ace-wat er-di scharge or stage-only stations--Continued

Peri od
of

Dr ai nage record

Station area (wat er

Station nanme nunber (ni? years)

ROANOKE RI VER BASI N- - Cont i nued
Falling River at Spring MIls, VA (d) 02063500 52.2 1954- 60
Little Falling River at Hat Creek, VA (d) 02064500 43 1929- 36
Falling River near Brookneal, VA (d) 02065000 228 1936- 41
Roanoke River at darkton, VA (d) 02065200 2,691 1963- 76
Roanoke Creek at Saxe, VA (d) 02066500 135 1946- 72
Roanoke River near C over, VA (d) 02067000 3, 230 1929- 52
Roanoke River above Dan River, at Carksville, VA (d) 02067500 - 1895- 98
Leat herwood Creek near Martinsville (Od Liberty), VA (d) 02073500 68 1926- 34
Dan River at Danville, VA (d) 02075000 2,050 1934-95
Dan River at South Boston, VA (d) 02076000* 2,730 1900- 07,
1923-52
Georges Creek near Gretna, VA (d) 02076500 9.24 1949- 97
Hyco River near Onega, VA (d) 02078000 413 1934- 50
Dan River at Carksville, VA (d) 02078500 - 1896- 98
Roanoke River at Carksville, VA (d) 02079000 7,320 1935- 52
Roanoke River at Buggs Island, VA (d) 02079500* 7,780 1947-62
Al l en Creek near Boydton, VA (d) 02079640 53.4 1961- 96
KANAWHA Rl VER BASI N
New Ri ver near Baywood, VA (d) 03163000 1, 000 1928- 30
New Ri ver near Grayson, VA (d) 03164500 1, 160 1908- 12
New Ri ver at |vanhoe, VA (d) 03165500 1, 340 1927,

1930-78
Crippl e Creek near |vanhoe, VA (d) 03166000 148 1930- 34
Neff-Litz Spring near Rural Retreat, VA (d) 03166500 - 1947- 56
G ade Creek at Grahans Forge, VA (d) 03166800 7.15 1976-93
Big Reed |sland Creek near Allisonia, VA (d) 03167500 278 1908- 16,
1939- 95
Peak Creek at Pul aski, VA (d) 03168500 58.3 1927- 33,
60. 9 1951-57
Little R ver near Copper Valley, VA (d) 03169500 239 1908- 16
New Ri ver at Eggl eston, VA (d) 03171500 2,941 1915- 76
Wabash Spring near Poplar Hill, VA (d) 03172000 - 1950- 51
Wal ker Creek at Staffordsville, VA (d) 03172500 277 1908- 16
Francis Spring near Bane, VA (d) 03173500 - 1952- 56
Wl f Creek near Shawer MII| (Burkes Garden), VA (d) 03174500 36 1927-28
West Fork Cove Creek near Bluefield, VA (d) 03175000 5.5 1929- 32

* Currently operated as a crest-stage partial-record station.
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Di sconti nued surf ace-wat er-di scharge or stage-only stations--Continued

Peri od
of

Dr ai nage record

Station area (wat er

St ati on name nunber (ni? years)

KANAVWHA Rl VER BASI N- - Cont i nued
Cox Branch above Tazewel | Reservoir, near Gratton, VA (d) 03175100 2. 06 1988- 92
Bl uestone River at Bluefield, VA (d) 03177700 39.8 1965- 80
Bl uestone River at Falls MIls, VA (d) 03177710 44. 2 1980- 97
Bl G SANDY RI VER BASI N
Levi sa Fork near Grundy, VA (d) 03207500 235 1942- 74,
1986- 87
Gri ssom Creek near Council, VA (d) 03208034 2.82 1981- 83
Barton Fork near Council, VA (d) 03208036 1.23 1981- 83
Russel |l Fork at Council, VA (d) 03208040* 10. 2 1981-83
Russel | Fork near Birchleaf, VA (d) 03208100 87.4 1981- 83
North Fork Pound River at Pound, VA (d) 03208700* 18.5 1962- 87
Pound Ri ver above Indian Creek, at Pound, VA (d) 03208800* 36.7 1966- 78
Pound River bel ow Bold Canp Creek, at Pound, VA (d) 03208850* 61.2 1966- 78
Pound River near Georges Fork, VA (d) 03208900* 82.5 1964- 82
Russell Fork at Bartlick, VA (d) 03209200* 526 1963- 82
Ker saw Branch near Hurley, VA (d) 03213577 . 60 1981- 82
Knox Creek at Kelsa, VA (d) 03213590* 84.3 1980- 81
Steve Keesling Spring at Sugar G ove, VA (d) 03471000 - 1928,
1948- 56
TENNESSEE Rl VER BASI N

South Fork Hol ston River near Chilhowie, VA (d) 03472000 89.5 1907- 10
Beaverdam Creek at Damascus, VA (d) 03472500 56.0 1947- 59
M ddl e Fork Hol ston River at Grosecl ose, VA (d) 03473500 7.39 1948- 57,
1988- 89
M ddl e Fork Hol ston River at Chilhowie, VA (d) 03474500 155 1907- 10,
1921- 32
Cedarville Spring at Cedarville, VA (d) 03475500 - 1950- 53
Beaver Creek near Wallace, VA (d) 03477500 13.7 1946- 57
Percy Preston Spring near Wallace, VA (d) 03478000 - 1950- 56
Lick Creek near ChathamHill, VA (d) 03487800* 25.5 1966- 68
North Fork Hol ston River near Plasterco, VA (d) 03488100 259 1963- 66
Brum ey Creek near Hansonville, VA (d) 03488445 4.29 1979- 82
Brum ey Creek at Brum ey Gap, VA (d) 03488450* 21.1 1979- 82
North Fork Hol ston River at Hol ston, VA (d) 03488500 402 1951- 59
North Fork Hol ston River near Mendota, VA (d) 03489500 493 1921- 32
Cove Creek near Hilton, VA (d) 03489850 17.6 1966- 68

* Currently operated as a crest-stage partial-record station.
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XVi i

Peri od
of

Dr ai nage record

Station area (wat er

Station name nurber (ni? years)

TENNESSEE Rl VER BASI N - - Conti nued
Bi g Moccasin Creek at Collinwood, 03489870 41. 1966- 68
near Hansonville, VA (d)
Bi g Mbccasin Creek near Gate City, VA (d) 03489900 79. 1953- 59,
1966- 68
North Fork Hol ston River near Gate City, VA (d) 03490000* 672 1932- 82
Tayl or Springs at Cedar Bluff, VA (d) 03520500 - 1953

Cinch River at Cedar Bluff, VA (d) 03521000 125 1944- 46
Clinch River at Richlands, VA (d) 03521500* 137 1946- 89
Little River at Wardell, VA (d) 03522000 103 1949- 52
W Il Brooks Spring at Wardell, VA (d) 03522500 - 1950- 52
(Big) Cedar Creek near Lebanon, VA (d) 03523000 51. 1953- 59
Thonpson Creek near Coul wood, VA (d) 03523500 14. 1942- 49
Cuest River at Coeburn, VA (d) 03524500* 87. 1949- 59,
1979-81
Stony Creek at Ka, VA (d) 03524900* 30. 1980- 81
Stony Creek at Fort Bl acknore, VA (d) 03525000 41. 1949- 52
Clinch River at Cinchport, VA (d) 03525500 986 1907- 10
Quillen Springs near Gate City, VA (d) 03526500 - 1954- 56
Cinch River at Speers Ferry, VA (d) 03527000 1,126 1920- 76,
1979- 81
North Fork Cinch River at Duffield, VA (d) 03527500 23. 1953- 59
Powel | River at Big Stone Gap, VA (d) 03529500 112 1945- 59,
1979-81
South Fork Powel| River at Big Stone Gap, VA (d) 03530000 40 1945- 47,
1951-77
North Fork Powel |l River at Pennington Gap, VA (d) 03530500 71. 1944-51,
1978- 81,
1993- 95
Powel | River near Pennington Gap, VA (d) 03531000 290 1921- 32

* Currently operated as a crest-stage partial-record station.
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DI SCONTI NUED SURFACE- WATER- QUALI TY STATI ONS

The fol l owi ng surface-water-quality stations in Virginia have been discontinued. Wter-quality data (daily or
periodic sanples with collection frequency not |ess than quarterly) were collected and published for the period of
record, expressed in water years, shown for each station. For each station entry, a period of record is provided
for each type of record |isted. Those stations with an asterisk (*) after the station nunber are currently operated
as partial-record water-quality sanpling stations.

[ Type of record: C (chemcal), T (water tenperature), SC (specific conductance), SED (sedinent)]

Di sconti nued surface-water-quality stations

Dr ai nage Type Period of
Station area of record
Stati on name nurber (m? record (wat er years)

POTOVAC RI VER BASI N

North Ri ver near Burketown, VA 01622000 379 C, T, SC 1994
M ddl e River near Gottoes, VA 01625000 375 C, T, SC 1994
South River at Harriston, VA 01627500 212 SC 1949
C, T, sC 1994
Sout h Fork Shenandoah River near Luray, VA 01629500 1,377 SC 1949
C T, sC 1994
Sout h Fork Shenandoah River at Front Royal, VA 01631000 1, 642 T, SC 1953- 56,
1968-77, 1980
SED 1953- 56
C 1949, 1953- 56,
1968- 86
C, T, sC 1994
North Fork Shenandoah R ver near Strasburg, VA 01634000 768 T, SC 1949, 1956,
1969- 71
SED 1956
C 1930, 1949,
1952, 1956,
1970- 86
C, T, sC 1994
Catoctin Creek at Tayl orstown, VA 01638480 89.6 C 1993- 95
Goose Creek near Leesburg, VA 01644000 332 T, SC 1969- 71
C, T, sC 1994
Stave Run near Reston, VA 01644291 .08 SED 1971-74
Smi | ax Branch at Reston, VA 01644295 .32 SED 1971-75
Snakeden Branch at Reston, VA 01645784 .79 SED 1973-78
Accotink Creek near Annandal e, VA 01654000 23.5 C 1993- 95
Cedar Run near Aden, VA 01656100* 155 SED 1974
Bul | Run near Catharpin, VA 01656725 25.8 SED 1974
Cub Run near Bull Run, VA 01656960 49.9 SED 1972-74
Bull Run near Clifton, VA 01657415 185 SED 1973-74
Neabsco Creek Tributary at Tel egraph Road
near Dale City, VA 01657885 .91 C S 1995- 96
Quantico Creek near Dunfries, VA 01658480 6. 90 C 1983- 85
South Fork Quantico Creek near 01658500* 7.64 C 1951, 1953,
| ndependent Hill, VA 1955- 56, 1969,
1973- 75,
1983- 85
South Fork Quantico Creek at Canp 5, 01658550 9.62 C 1983- 85
near Joplin, VA
South Fork Quantico Creek near Dunfries, VA 01658650 16. 6 C 1983-85

South Fork Quantico Creek near Triangle, VA 01658620 15.7 T, SC 1973



WATER RESOURCES DATA - VIRG NI A, 1998

Di sconti nued surface-water-quality stations--Continued

Dr ai nage Type Period of
Station area of record
Station name nunber (m 2) record (wat er years)
RAPPAHANNOCK RI VER BASI N
Carter Run near Marshall, VA 01661900 19.5 SED 1977-78
Hazel River at Rixeyville, VA 01663500 287 T 1951- 55
SC 1953- 55
SED 1952- 55
Rappahannock River at Remi ngton, VA 01664000 620 SC, T 1951- 56,
1965- 86
SED 1951- 93
Rapi dan River near Cul peper, VA 01667500 472 T 1946, 1951- 56
SC 1953- 56
SED 1951- 56
Mountain Run near Burr Hill, VA 01667870 28.8 C, T, SC 1990- 92
Rappahannock River near Fredericksburg, VA 01668000* 1, 596 T, SC 1956, 1968- 74
Rappahannock River at VEPCO Dam 01668020 - T, SC 1971-72
at Fredericksburg, VA
YORK RI VER BASI N
North Anna River bel ow Lake Anna, 01670600 - T, SC 1972-73
near Hewl ett, VA
Pamunkey Creek at Lahore, VA 01670180 40.5 C, T, SC 1989- 92
Bunch Creek near Boswells Tavern, VA 01671500 4.37 1954- 56
Panmunkey Ri ver near Hanover, VA 01673000* 1,081 T 1946, 1968- 76
SC 1968- 76
Mat t aponi Ri ver near Bow ing G een, VA 01674000 257 T 1946
Mat t aponi Ri ver near Beul ahville, VA 01674500* 601 1946
Ware Creek near Toano, VA 01677000 6. 29 C 1979- 81,
1985- 95
JAMES RI VER BASI N
Back Creek near Sunrise, VA 02011460 60. 1 T 1984- 95
Back Creek at Sunrise, VA 02011470 76.1 1984- 92,
1993- 95
Little Back Creek near Sunrise, VA 02011490 4.91 T 1984-92,
1993-95
Jackson River at Falling Spring, VA 02012500 411 T, SC 1969- 86
C 1930, 1948,
1968- 86
Janes River at Buchanan, VA 02019500 2,075 T 1948, 1951- 56,
1968- 86
SC 1953- 56,
1968- 86
SED 1951- 56
C 1930, 1948,
1951- 56,
1968- 86
Janes River at Bent Creek, VA 02026000 3,683 T 1948

TYPE OF RECORD:

C (chemical),

T (water tenperature),

* Presently active periodic sanpling station.

SC (specific conductance),

SED (sedi nent)
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Di scontinued surface-water-quality stations--Continued

Dr ai nage Type Period of
Station area of record
Stati on name nurber (m 2) record (wat er years)
JAMES RI VER BASI N- - Cont i nhued
Janmes River at Scottsville, VA 02029000 4,584 T, SC 1951- 56, 1987
SED 1951- 56
Janmes River at Cartersville, VA 02035000* 6, 257 T, SC 1968- 76,
1979, 1981
SED 1981
Janmes River and Kanawha Canal, near Ri chnond, VA 02037000 - C, T, SC 1972-73
Janmes River near Richnond, VA 02037500 6, 758 T, SC 1948- 51,
1953- 56
Fi shpond Creek near Hixsburg, VA 02038830 14.0 SC 1981
Hol i day Creek near Andersonville, VA 02038850 8. 53 C M S 1968- 96
Vaughans Creek near Hixsburg, VA 02038880 23.2 SC 1981
Chi ckahominy River tributary at Atlee Exit, 0204228301 - C, T, SC 1994
near G eenwood, VA
Chi ckahomi ny River near Atlee, VA 02042287 62.2 C, SED 1989-91
Upham Br ook near Ri chnond, VA 02042428 38.6 C, SED 1989-91
Chi ckahominy River at R. 156, 02042440 149. 3 C 1984, 1987-91
near Seven Pines, VA SED 1988-91
Chi ckahomi ny River near Providence Forge, VA 02042500* 248 C, T, SC 1969- 70,
1972-91
SED 1990-91
Chi ckahomi ny River above Wl kers Dam 02042720 301 C, T, SC 1983-91
at \Wal kers, VA SED 1990-91
Di ascund Creek at Rt. 628, near New Kent, VA 02042726 9.25 C, T, SC 1986- 91
SED 1991
Di ascund Creek Reservoir off Tinber Swanp, 02042734 - C, T, SC 1983-91
near Wl kers, VA
Beaverdam Creek at Rt. 632, near Barhansville, VA 02042736 4.82 C, T, SC 1986- 91
SED 1991
Wahrani Swanp at Rt. 632, near Barhansville, VA 02042742 4.02 , T, SC 1986- 91
Di ascund Creek Reservoir off punp station, 02042746 - , T, SC 1983-91
near \Wal kers, VA
Little Creek Reservoir Infall near Norge, VA 0204275415 - , T, SC 1983- 85
Little Creek Reservoir (North) near Norge, VA 0204275420 - , T, SC 1983- 85
Little Creek Reservoir (North Central) 0204275430 - , T, SC 1983-91
near Norge, VA
Little Creek Reservoir (Northeast) near Norge, VA 0204275440 - , T, SC 1983- 85
Little Creek Reservoir (South Central) 0204275470 - , T, SC 1983-91
near Norge, VA
Little Creek Reservoir (West) near Norge, VA 0204275490 - C, T, SC 1983-91
CHOWAN RI VER BASI N
Nott oway River near Burkeville, VA 02044000 38.7 1947
Nottoway River near Sebrell, VA 02047000 1,421 T 1947
C T, S 1978- 96

TYPE OF RECORD: C (chemical), T (water tenperature), SC (specific conductance),

* Presently active periodic sanpling station.

SED (sedi ment)
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Di sconti nued surface-water-quality stations--Continued

XXi

Dr ai nage Type Period of
Station area of record
Station name nunber (ni? record (wat er years)
CHOWAN RI VER BASI N- - Cont i nued
Bl ackwat er River at Zuni, VA 02048000 456 T 1947
Bl ackwat er River near Franklin, VA 02049500 617 C M S 1947,
1952,
1975- 96
North Meherrin River near Lunenburg, VA 02051000 55.6 1947
Meherrin River at Enporia, VA 02052000 747 T, SC 1968- 80
C 1968- 93
ROANOKE RI VER BASI N
Roanoke River at Lafayette, VA 02054500 257 T, SC 1951
Roanoke River at Altavista, VA 02060500 1,789 T 1951, 1953- 56,
1968- 86
SC 1953- 56,
1968- 86
SED 1953- 56
C 1951, 1953- 56,
1968- 86
Roanoke River at Randol ph, VA 02066000 2,977 T, SC 1951- 56,
1968-62
SED 1954-81
C 1930, 1951- 86
Smith River above Route 615, near Wol wi ne, VA 02071510 - C, T, SC 1994- 95
Smith River at Rt 8 near Whol wi ne, VA 02071520 - C, T, SC 1994
Smth River near Philpott, VA 02072000 216 C T, SC 1994- 95
Smith River near Irisburg, VA 02073600 - C, T, SC 1994- 95
Dan River at Sewage Treatnment Plant, near 02075045 2,105 C T, SC 1993- 94
Danville, VA
Dan River at Sewage Treatnent Plant effluent, 02075046 - C, T, SC 1993- 94
near Danville, VA
Dan River at Paces, VA 02075500 2,550 T, SC 1954- 56
SED 1954-81
C 1954-93
Dan River at South Boston, VA 02076000 2,730 T 1952
SC 1951- 52
Roanoke River at Clarksville, VA 02079000 7,320 C 1987-91
Lake Gaston near Elams, NC 02079785 - T, SC 1988
SED 1988
Lake Gaston (Little River Channel) 0207987950 - C, T, SC 1987-92
near Henrico, VA
Pea H Il Creek at Route 665, near Gasburg, VA 02079880 - C, T, SC 1987-92
Pea H Il Creek above Rt. 667, near Gasburg, VA 0207988050 - C, T, SC 1989- 90
Pea H Il Creek tributary No. 1, near Gasburg, VA 02079881 - C, T, SC 1989- 90
Pea H Il Creek tributary No. 2, 0207988130 - C, T, SC 1989- 90
near Val entines, VA
Pea HIIl Creek tributary No. 3, 0207988160 - C T, SC 1989- 90
near Val entines, VA
Pea H Il Creek tributary No. 4, 02079883 - C, T, SC 1989- 90

near Val entines, VA

TYPE OF RECORD: C (chemical), T (water tenperature), SC (specific conductance),

* Presently active periodic sanpling station.

SED (sedi nent)
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Di scontinued surface-water-quality stations--Continued

Dr ai nage Type
Station area of
Stati on name nurber (ni? record

Period of
record

(wat er years)

ROANCKE RI VER BASI N- - Cont i nued

Pea H Il Creek tributary No. 4 tributary, 0207988430 - C, T, SC
near Val entines, VA
Col d Spring Branch near Gasburg, VA 0207988440 - , T, SC
Pea H Il Creek above North Carolina 0207988450 - , T, SC
State line, near Gasburg, VA
Lake Gaston (Pea Hill Creek) near Henrico, NC 0207988490 - , T, SC
Lake Gaston tributary near Tillans Chapel, 0207988510 - , T, SC
near El ans,
Pea H Il Creek tributary No. 5, near Henrico, 02079888550 - , T, SC
Pea H Il Creek near Bowens Corner, 02079882 - , T, SC
near Val entines, VA
KANAVWHA RI VER BASI N
New Ri ver near Gal ax, VA 03164000 1,131 T, SC
C
New Ri ver at Radford, VA 03171000 2,748 T, SC
New Ri ver at Eggl eston, VA 03171500 2,941 T, SC
New River at Gen Lyn, VA 03176500* 3,768 SC
T
C, T, SC, SED
Bl G SANDY RI VER BASI N
Levi sa Fork near G undy, VA 03207500 235 T, SC
SED
Levisa Fork at Big Rock, VA 03207800 297 T, SC
SED
Gri ssom Creek near Council, VA 03208034 2.82 T, SC, C, SED
Barton Fork near Council, VA 03208036 10.2 T, SC, C, SED
Russel | Fork at Council, VA 03208040 1.23 T, SC
C
Russel | Fork near Birchleaf, VA 03208100 87.4 T, SC, C
TENNESSEE RI VER BASI N
Sout h Fork Hol ston River near Damascus, VA 03473000 301 T
SC
C
M ddl e Fork Hol ston River at Chil howie, VA 03474500 155 T
Bruml ey Creek near Hansonville, VA 03488445 4.29 T
Brum ey Creek at Bruml ey Gap, VA 03488450 21.1 T
North Fork Hol ston River at Hol ston, VA 03488500 402 T, SC

TYPE OF RECORD: C (chemcal),

T (water tenperature),
* Presently active periodic sanpling station.

SC (specific conductance),

1989-90

1989- 90
1987-92

1989- 90
1989- 90

1989-90
1988

1950, 1968- 83
1931, 1950,
1952, 1968- 86
1950, 1956
1953-55
1968- 88
1964- 88

1931, 1950,

1952, 1955- 56,
1965- 95

1950
1986

1970- 81
1970-81

1982- 83
1981- 83

1981- 83
1982- 83

1982-83

1950, 1968-73
1950

1950, 1952,
1968- 86

1962

1980-81
1979-81

1952- 56

SED ( sedi nment)
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WATER RESOURCES DATA - VIRG NI A, 1998

Di sconti nued surface-water-quality stations--Continued

Dr ai nage Type Peri od of
Station area of record
Station name nunber (m? record (wat er years)
TENNESSEE RI VER BASI N - - Cont i nued
North Fork Hol ston River near Gate City, VA 03490000 672 T 1950- 51,
1968- 78
SC 1950- 51
SED 1935- 38,
1963- 65
Cinch River at Speers Ferry, VA 03527000 1,126 T 1950, 1965- 67
SC 1950
SED 1935- 38,
1963- 65
Powel | River at Big Stone Gap, VA 03529500 112 T, SC 1950
Powel | River near Jonesville, VA 03531500 319 T 1964- 67

TYPE OF RECORD: C (chenmical), T (water tenperature), SC (specific conductance), SED (sedinent)
* Presently active periodic sanpling station.
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01646580 POTOVAC R VER AT CHAI N BRI DGE AT WASH NGTQN, DC

LOCATI ON. - - Lat  38°55'46", long 77 °07'02", Arlington County, Va., Hydrologic Unit 02070010, under right downstream
side of bridge on Virginia State Highway 123, and at river mile 115.9.

DRAINAGE AREA-11,570mi 2
PERIOD OF RECORD.--Water years 1973 to current year. Prior to October 1977, published as "at Great Falls."

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: June 1978 to September 1981.
pH: June 1978 to September 1981.
WATER TEMPERATURE: June 1978 to September 1981.
DISSOLVED OXYGEN: June 1978 to September 1981.
SUSPENDED SEDIMENT DISCHARGE: October 1978 to September 1981.

INSTRUMENTATION.--Water-quality monitor June 1978 to September 1981.

REMARKS--Extreme high flows are sampled from the George Mason Memorial Bridge (14th Street) located 6 mi down-
stream from Chain Bridge. On May 3 and Nov. 17, 1994 samples were collected and analyzed using ultraclean methodologies.

Data on
trace metals for these dates are available from the University of Delaware. Data on organics for these dates are available

from George Mason University.

EXTREMES FOR PERIOD OF DAILY RECORD--
SPECIFIC CONDUCTANCE (water years 1979, 1981): Maximum, 598 microsiemens, Sept. 12, 1981; minimum, 116
microsiemens, Jan. 25, 1979.
pH (water years 1979, 1981): Maximum, 9.3 units, Mar. 29, 1981; minimum, 6.7 units, June 2, 1981.
WATER TEMPERATURE (water years 1979, 1981): Maximum, 31.0 °C, July 23-24, 1978; minimum, 0.0 °C on many days
during winter periods.
DISSOLVED OXYGEN (water years 1979, 1981): Maximum, 16.4 mg/L, on many days in 1979; minimum, 5.6 mg/L, June 2,
1981.
SEDIMENT CONCENTRATION: Maximun daily mean, 812 mg/L, Sept. 6, 1979; minimum daily mean, 1 mg/L on many days
during winter periods.
SEDIMENT LOAD: Maximum daily, 281,000 tons, Feb. 27, 1979; minimum daily, 3.2 tons, Jan. 5, 1981.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998

DIS- PH BARO- OXYGEN,
CHARGE, SPE- WATER METRIC DIS- HARD- MAGNE-
INST. CIFIC WHOLE PRES- SOLVED NESS CALCIUM SIUM,

CUBIC CON- FIELD TEMPER- TEMPER- SURE OXYGEN, (PER- TOTAL DIS- DIS-
FEET DUCT- (STAND- ATURE ATURE (MM DIS- CENT (MG/L SOLVED SOLVED

DATE TIME PER ANCE ARD AIR WATER OF SOLVED SATUR- AS (MG/L (MGIL
SECOND (US/CM) UNITS) (DEGC) (DEGC) HG) (MG/L) ATION) CACO3) ASCA) ASMG)
(00061) (00095) (00400) (00020) (00010) (00025) (00300) (00301) (00900) (00915) (00925)

28.. 1115 1940 369 7.7 105 110 763 104 94 150 40 12

24.. 0930 10300 285 83 90 65 765 124 100 110 33 75

17.. 0945 6100 - 79 40 50 758 - - 130 38 88

22.. 1000 19100 244 7.1 20 40 769 132 100 100 30 6.7

05.. 1030 39100 200 72 90 75 762 128 107 83 24 53
31.. 1045 22700 244 7.7 265 165 760 98 101 110 32 7.0

APR

15.. 1130 24300 202 79 205 140 760 100 97 89 26 6.0
MAY

14.. 1045 45300 191 78 170 155 767 100 100 84 25 54
JUN

02.. 0845 7310 - -
766 90 98 150 42 11

11.. 1315 5540 339 81 180 195

JUL

15.. 1500 3830 316 84 265 285 - 73 - - - -
AUG

26.. 1330 2040 365 81 315 295 760 7.9 104 150 40 12
SEP

23.. 1600 1510 347 80 185 250 766 71 8 140 36 12
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01646580 POTOMAC R VER AT CHAI N BRI DGE AT WASH NGTQN, DGC- - Cont i nued
WATER QUALI TY DATA, WATER YEAR OCTCBER 1997 TO SEPTEMBER 1998
ALKA-  BICAR  CAR saips, NTRO NTRO
POTAS LINTY BONATE BONATE CHO  FLUO  SILICA RESIDE GEN
SODIUM  SIUM VAT DS WATER  WATER SULFATE R DE, R DE, DS AT 180 NTRATE N TR TE
DS DS TOTIT DSIT DSIT DS DS DS SOVED DEG C DS DS
SOLVED SOLVED FIELD FIELD FIELD SOLVED SOLVED SOLVED (M3 L DS  SOVED SOLVED
DATE (MF L MSL MILAS MSLAS MILAS (MIL (MIL (MIL AS SOVED (MIL  (MFL
AS N&)  AS CACB  HOCB 0B ASSHM) ASQA) ASH  Si® (MIL) ASN®B) ASN
(00930) (00935) (39086) (00453) (00452) (00945) (00940) (00950) (00955) (70300) (71851) (00613)
act
28. . 15 2.9 108 132 0 40 20 .20 .91 207 .- <. 010
NOV
24, .. 7.9 2.6 84 102 0 30 12 < 10 7.1 169 7.8 . 036
DEC
17.. 9.1 2.1 96 117 0 40 13 <. 10 1.8 190 -- <. 010
JAN
22. .. 6.6 2.0 74 90 0 25 11 <. 10 7.2 143 8.0 . 016
MAR
05. . 4.4 1.6 59 72 0 18 7.0 <. 10 6.2 128 -- <. 010
31. .. 4.9 1.7 -- -- -- 21 8.1 <. 10 5.8 145 -- <. 010
APR
15. . 4.8 1.6 63 77 0 19 6.6 <. 10 5.4 122 4.4 .014
MAY
14. . 4.6 1.9 64 78 0 16 5.8 < 10 7.4 117 4.9 .017
JWN
02. . -- -- - -- - - -- .- -- -- .- --
11.. 9.3 2.4 112 137 0 32 13 .13 2.8 200 6.5 . 020
JU
15. . -- -- 100 117 2 -- -- -- -- -- 4.9 .017
AUG
26. .. 13 3.2 117 135 4 34 17 .15 5.5 216 4.6 .017
SEP
23. . 15 3.0 -- -- -- 38 20 .17 4.3 209 3.6 .015
NTRO NTRO NTRO NTRO PHOS- ETHAL-
N, GEN, AV GEN AM PHOS-  PHORUS MINGA-  FLUR  PHCRATE
N2+NOB AMMONA MNA + MNA+ NTRO PHOS PHRUS ORTHO | RON, NESE,  ALIN VWATER
DS DS CRANC ORGANC GEN  PHORUS DS DS DS DS AT FLT FLTRD
SOLVED SOLVED TOTAL DS TOTAL  TOTAL  SOLVED SOLVED SALVED SOLVED 0.7 U 0.7 U
DATE (MFL  (MFL (ML (MFL (MIL (MFL (MIL (MIL (WL (WL G, REC G, REC
ASN ASN ASN ASN ASN ASP) ASP ASP) ASFE) AS M) (UFL) (UdL)
(00631) (00608) (00625) (00623) (00600) (00665) (00666) (00671) (01046) (01056) (82663) (82664)
act
28. .. 681 <015 .24 <. 20 .92 .038 .013 .015 31 8.5 <. 0040 <.0020
NOV
24, . 1.79 <. 020 .18 12 2.0 .027 .017 .029 31 8.1 <.0040 <.0020
DEC
17. .. 1.48 <. 020 .16 12 1.6 .020 .015 .013 37 5.7 <.0040 <. 0020
JAN
22.. 1.82 <. 020 .22 .10 2.0 .038 .013 . 030 14 5.4 -- --
MAR
05. .. 1.35 028 .23 .15 1.6 . 043 . 025 .027 <10 4.7 <0040 <. 0020
31. . 1.46 025 .17 <. 10 1.6 .041 .024 .017 10 <4.0 < 0040 <. 0020
APR
15. . 1.01 . 064 .23 12 1.2 . 045 .019 .013 42 <4.0 <. 0040 <.0020
MAY
14. . 1.13 .072 .51 .25 1.6 . 093 . 027 .073 27 <4.0 <. 0040 <.0020
JUN
02... - -- .- .- -- .- - -- .- -- <0040 <. 0020
11. . 1. 49 . 062 .30 .20 1.8 <010 <010 . 020 15 <4.0 <0040 <. 0020
Ju
15. .. 1.12 . 062 .31 .21 1.4 .027 .022 .028 -- - <. 0040 <.0020
AUG
26. . 1. 06 . 098 .33 .26 1.4 . 050 .051 . 043 <10 11 <.0040 <.0020
SEP
23... .823 . 045 .34 .30 1.2 . 037 .022 .023 11 6.9 <0040 <.0020



102

01646580
TER- TR -
BACI L FLUR
WATER ALIN
FLTRD WAT FLT
0.7 U 0.7 U
DATE &, REC &, REC
(WL (UgL)
(82665) (82661)
ocr
28. .. <. 0070 <.0020
NOvV
24. .. <. 0070 <.0020
DEC
17. .. <. 0070 <.0020
JAN
22... - --
MAR
05. .. <. 0070 <.0020
31... <. 0070 <.0020
APR
15. .. <. 0070 <.0020
MAY
14. .. <.0120 <.0020
JWN
02. .. <. 0070 <.0020
11. .. <. 0070 <.0020
Ju
15. .. <. 0070 <.0020
AUG
26. .. <. 0070 <.0020
SEP
23... <.0070 <.0020

DCPA
WATER

FLTRD P,P' WATER, AZINON, ELDRIN FLTRD FLTRD FLTRD WATER

0.7U DDE DISS, 07U 07U 07U DISS DIS-

DIS-

POTOVAC RI VER BASI N

POTOVAC R VER AT CHAI N BRI DGE AT WASH NGTQN, DG - Conti nued

DIS-

WATER- QUALI TY DATA, WATER YEAR CCTCBER 1997 TO SEPTEMBER 1998

2,6-D -
ETHYL
AN LI NE

(ug
(82660)

<. 0030
<. 0030
<. 0030

<. 0030
<. 0030

<. 0030
<. 0030

<. 0030
<. 0030

<. 0030
<. 0030
<. 0030
DEETHYL

ATRA-
ZI NE,

ACETO
CH.OR

WATER

FLTRD

REC

(Ug L)
(49260)

<

<

<

. 0020
. 0020
. 0020

. 0020
. 0020

. 0020
. 0157

. 0020
. 0020

. 0020
. 0020
. 0020

Dl -

ALA-
CHR
VATER,
DI SS
REC,
(U L)

(46342)
<.002
<.002
<.002

<.002
<. 002

<. 002
E. 003

<. 002
<. 002

<. 002
<. 002
<. 002

D -

ATRA-

Zl

NE,

WATER

DI

SS,

REC

(ugd
(39

L)
632)

. 040

. 035

. 041

.018
. 028

. 026

. 546

. 049
. 230

. 219

. 075

. 066

DI

SUL-

FOTON
WATER

0.7U

BEN-
FLUR  BUTYL-
ALIN ATE,

VAT FLD WATER
0.7U DISS

. REC

(UgL)  (UFL)

(82673) (04028)
<0020 <.0020
<0020 <.0020
<0020 <. 0020
<0020 <. 0020
< 0020 <.0020
<0020 <.0020
<0020 <. 0020
<0020 <.0020
<0020 <.0020
<0020 <.0020
<0020 <. 0020
<0020  <.0020

ETHO
EPTC PROP
WATER  WATER

CAR  CARBO
BARYL  FURAN
WATER  WATER
FLTRD  FLTRD
0.7U 0.7U

G, REC &, REC

(ugL)  (ugL)

(82680) (82674)
E 0108 <. 0030
E 0039 <. 0030
<.0030 <. 0030
<.0030 <. 0030
<.0030 <. 0030
<0030 <.0030
E 0077 <. 0030
<.0030 <. 0030
<0030 <.0030
<0030 <.0030
<.0030 <. 0030
E 0162 <. 0030

FONCFOS

LINDANE FLTRD THION,

DIS-

DATE GF,REC DISSOLV REC SOLVED SOLVED GF,REC GF,REC GF,REC REC SOLVED GF,REC SOLVED

(UGIL) (UGIL) (UGIL) (UGIL) (UGIL) (UGIL) (UGIL) (UGIL) (UGL) (UGIL) (UGIL)

(UGIL)

(82682) (34653) (04040) (39572) (39381) (82677) (82668) (82672) (04095) (39341) (82666) (39532)

OCT
28...
NOV
24...
DEC
17..
JAN
22...
MAR
05...
31...
APR
15...
MAY
14...
JUN
02...
11...
JUL
15...
AUG
26...
SEP
23...

<.0020 <.0060
<.0020 <.0060
<.0020 <.0060

<.0020 <.0060
<.0020 <.0060

<.0020 <.0060
<.0020 <.0060

<.0020 <.0060
<.0020 <.0060

<.0020 <.0060
<.0020 <.0060
<.0020 <.0060

E Estimated value

E.0213
E.0514
E.0544

E.0272
E.0368

E.0293
E.0348

E.0376
E.0682

E.0788
E.0582
E.0871

.007 <.001 <.0170 <.0020 <.0030 <.0030 <.004 <.0020 <.005

E.004
<.002

<.002
<.002

<.002
<.002

<.002
<.002

<.002
<.002

<.001 <.0170 <.0020

<.001 <.0170 <.0020

<.001 <.0170
<.001 <.0170

<.001 <.0170

<.001 <.0170

<.001 <.0170
<.001 <.0170

<.001 <.0170

<.0020
<.0020

<.0020
<.0020

<.0020
<.0020

<.0020

<.001 <.0170 <.0020

<.0030 <.0030 <.004

<.0030 <.0030 <.004

<.0030
<.0030

<.0030
<.0030

<.0030
<.0030

<.0030
<.0030

<.0030
<.0030

<.0030
<.0030

<.0030
<.0030

<.0030
<.0030

<.004
<.004

<.004
<.004

<.004
<.004

<.004
<.004

<.0020
<.0020

<.0020
<.0020

<.0020
<.0020

<.0020
<.0020

<.0020
<.0020

<.005
<.005

<.005
<.005

<.005
<.005

<.005
<.005

<.005
<.005

.006 <.001 <.0170 <.0020 <.0030 <.0030 <.004 <.0020 <.005

CYANA-
CHOR  ZINE
PYR FOS  WATER
DS  DSS
SOLVED REC
(UFL) (UFL)
(38933) (04041)
<0040 <.0040
<.0040  <.0040
<.0040  <.0040
<.0040  <.0040
<.0040  <.0040
<.0040  .0081
<0040  .0263
<.0040  <.0040
<.0040  .0263
<.0040  .0439
<.0040  <.0040
<0040 <.0040
LIN
URON
WATER  MALA-
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01646580 POTOMAC RI VER AT CHAI N BRI DGE AT WASH NGTQN, DG - Conti nued
WATER- QUALI TY DATA, WATER YEAR OCTCBER 1997 TO SEPTEMBER 1998
METHYL ~ METHYL MOL- NAPRCP- PEB- PENDI - PER- PRON
AZI N PARA- METRI - | NATE AM DE ULATE METH METHRIN  PRO AM DE
PHOS TH ON METO BUZI N WATER WATER WATER PARA- ALIN as METON, WATER
WAT FLT WAT FLT LACHLOR SENOOR FLTRD FLTRD FILTRD TH QN WAT FLT WAT FLT WATER FLTRD
0.7 U 0.7 U WATER WATER 0.7 U 0.7 U 0.7 U DS 0.7 U 0.7 U Dl SS, 0.7 U
DATE GF, REC GF, REC DISSOLV DISSOLV G, REC &F, REC &, REC SO.VED G, REC G, REC REC GF, REC
(Wo (UL (UL (gL (Uugh) (gL (UdL) (WL (udL)  (udL) (UgL) (UG L)
(82686) (82667) (39415) (82630) (82671) (82684) (82669) (39542) (82683) (82687) (04037) (82676)
ocr
28. .. <. 0010 <.0060 . 013 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 E.0116 <.0030
NOvV
24. .. <. 0010 <.0060 . 024 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 E.0077 <.0030
DEC
17. .. <. 0010 <.0060 . 017 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 <.0180 <.0030
JAN
22... -- -- -- -- -- -- -- -- -- -- -- --
MAR
05. .. <. 0010 <.0060 .014 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 E.0044 <.0030
31... <. 0010 <.0060 . 013 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 <.0180 <.0030
APR
15. .. <. 0010 <.0060 . 016 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 E.0072 <.0030
MAY
14. .. <.0010 <.0060 . 195 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 E. 0069 <.0030
JWN
02. .. <. 0010 <.0060 . 006 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 <.0180 <.0030
11. .. <. 0010 <.0060 . 146 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 E. 0133 <.0030
Ju
15. .. <. 0010 <.0060 . 072 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 E.0154 <.0030
AUG
26. .. <. 0010 <.0060 . 016 <. 004 <.0040 <.0030 <.0040 <.004 <. 0040 <.0050 .0207 <.0030
SEP
23... <.0010 <.0060 . 009 <. 004 <.0040 <.0030 <.0040 <.004 <.0040 <.0050 E.0153 <.0030
PRO PRO TEBU- TER THO TR AL- SEDI -
PRCP- PARG TE PANIL Sl - THURON BUFCS BENCARB LATE MENT,
CHOR WATER WATER  MAZI NE, WATER WATER WATER WATER ALPHA SEDI - DS
WATER FLTRD FLTRD WATER FLTRD FLTRD FLTRD FLTRD BHC MENT, CHARGE,
DI SS, 0.7 U 0.7 U DI SS, 0.7 U 0.7 U 0.7 U 0.7 U DS SUS- SUs-
DATE REC GF, REC &G, REC REC GF, REC F, REC GF, REC G-, REC SOLVED PENDED  PENDED
(ugL) (ugL) (ug'L) (ugL) (u@L) (ug'L) (ugL) (ugL) (ug'L) (MFL) (T/DAY)
(04024) (82685) (82679) (04035) (82670) (82675) (82681) (82678) (34253) (80154) (80155)
ocT
28. .. <.0070 <.0130 <.0040 .0140 <.0100 <.0130 <.0020 <.0010 <.0020 1 6.3
NOvV
24. .. <.0070 <.0130 <.0040 .0135 <.0100 <0130 <.0020 <.0010 <.0020 6 167
DEC
17. .. <.0070 <.0130 <.0040 .0103 E 0066 <.0130 <.0020 <.0010 <.0020 3 49
JAN
22.. -- -- -- -- -- -- -- -- -- 13 670
MAR
05. . <.0070 <.0130 <.0040 .0065 <.0100 <.0130 <.0020 <.0010 <.0020 21 2220
31.. <.0070 <.0130 <.0040 .0098 E. 0064 <.0130 <.0020 <.0010 <.0020 14 858
APR
15.. <.0070 <.0130 <.0040 .0128 <.0100 <.0130 <.0020 <.0010 <.0020 15 984
MAY
14. . <.0070 <.0130 <.0040 . 247 E. 0057 <.0130 <.0020 <.0010 <.0020 40 4890
JWN
02.. <.0070 <.0130 <.0040 .0224 <.0100 <0130 <.0020 <.0010 <.0020 -- --
11.. <.0070 <.0130 <.0040 .0764 E. 0067 <.0130 <.0020 <.0010 <.0020 10 150
JuL
15. . <.0070 <.0130 <.0040 .0691 E 0090 <.0130 <.0020 <.0010 <.0020 3 31
AUG
26. .. <.0070 <.0130 <.0040 .0233 <0100 <0130 <.0020 <.0010 <.0020 4 22
SEP
23... <.0070 <.0130 <.0040 .0176 E 0077 <.0130 <.0020 <.0010 <.0020 6 24

E Estinmated val ue
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TENNESSEE RI VER BASI N

03531500 POVWELL RI VER NEAR JONESVI LLE, VA

LOCATI ON. - - Lat  36°39'43", long 83 °05'42", Lee County, Hydrologic Unit 06010206, on right bank 175 ft downstream from
highway bridge, 2 mi southeast of Jonesville, 10 mi upstream from Wallen Creek, and at mile 143.1.

DRAINAGE AREA.--319 mi 2.

PERIOD OF RECORD.--October 1931 to current year. Monthly discharge only for some periods, published in WSP 1306.

REVISED RECORDS.--WSP 823: Drainage area. WSP 1033: 1932-44. WSP 1436: 1946(M), 1948(M).

GAGE.--Water-stage recorder. Datum of gage is 1,259.08 ft above sea level.

REMARKS.--Records good except for period of no gage-height record, Apr. 19-20, which is fair. National Weather
Service gage-height telemeter at station. Tennessee Valley Authority gage-height data recorder at station,
called at 6-hour intervals by computer at Knoxville, Tennessee. Maximum discharge, 57,000 ft 3/5, from rating
curve extended above 20,000 ft 3/s on basis of slope-area measurement of peak flow. Minimum gage height, 0.68 ft,

Oct. 18, 1961, result of storage behind temporary dam. Several measurements of water temperature were made
during the year. Water-quality records for some prior periods have been collected at this location.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 5,000 ft 3/s and maximum (*):
Discharge Gage height Discharge Gage height
Date Time ('t 3fs) (ft) Date Time (ft 3/s ()
Mar. 19 0900 5,140 10.31 Apr. 20 Unknown Unknown Unknown
Apr. 17 1415 *13,700 *21.55
Minimum discharge, 43 ft 3/3, Sept. 19-21, 29, gage height, 1.19 ft.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 73 56 88 122 729 447 523 839 312 397 204 59
2 59 58 192 102 594 416 697 942 270 301 159 57
3 54 73 145 111 604 383 605 868 244 255 122 56
4 51 86 117 123 2870 353 2120 1560 378 232 107 55
5 48 73 110 184 2050 328 2580 1530 981 209 97 54

6 47 71 98 242 1310 304 1590 1220 1090 192 91 52
7 47 68 86 322 940 294 1050 1030 727 172 86 52
8 46 66 74 3000 856 308 810 1050 523 162 83 59
9 47 63 74 2280 807 599 1600 1160 472 180 80 65
10 47 66 193 1240 836 932 2050 1790 917 187 93 68

11 49 66 509 719 877 700 1930 2760 876 156 141 55
12 51 60 309 521 1270 562 1470 2060 802 145 109 52
13 54 56 202 426 1200 475 1050 1440 853 137 97 50
14 53 60 151 367 878 429 866 1040 869 137 154 48
15 54 81 121 333 686 391 758 809 826 178 460 45

16 53 95 102 424 590 388 1470 656 770 141 276 45
17 56 73 92 435 608 511 11000 560 570 131 626 44
18 54 61 86 403 1210 798 4450 470 445 127 554 44
19 53 55 80 393 1100 4270 e4400 409 384 120 296 43
20 53 50 74 421 944 2820 e7000 364 376 122 198 43

21 51 57 72 383 830 2960 3290 347 325 135 149 48
22 51 23 103 351 710 1910 2280 356 338 120 124 49
23 51 277 155 554 694 1280 1880 391 372 116 109 49
24 51 153 134 1100 713 924 1510 712 402 137 97 51
25 53 98 202 890 646 740 1210 450 327 144 91 48

26 82 75 206 649 581 645 1020 468 296 135 81 45
27 169 64 183 626 542 558 895 439 255 123 74 44
28 156 58 196 1770 490 505 868 361 226 112 70 44

29 93 54 171 1660 --- 458 714 323 209 106 66 43
30 71 54 156 1160 --- 416 671 296 309 101 64 73
31 61 - 143 941 - 381 -- 275 -- 103 60 -

TOTAL 1938 2463 4624 22252 26165 26485 62357 26975 15744 5013 5018 1540
MEAN 625 821 149 718 934 854 2079 870 525 162 162 513

MAX 169 277 509 3000 2870 4270 11000 2760 1090 397 626 73

MIN 46 50 72 102 490 294 523 275 209 101 60 43

CFSM 20 .26 .47 225 293 268 652 273 165 .51 51 .16

IN. 23 29 54 259 305 309 727 315 184 58 59 .18

e Estimated.
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TENNESSEE RI VER BASI N

03531500 POWELL RI VER NEAR JONESVI LLE, VA--Conti nued

STATI STI CS OF MONTHLY MEAN DATA FOR WATER YEARS 1932 - 1998, BY WATER YEAR (W)

oct NOV DEC JAN FEB MAR APR MAY JUN Ju AUG SEP
MEAN 154 317 661 947 1082 1146 818 578 319 233 201 118
MAX 1086 1405 2026 2765 2666 3423 2542 1436 1601 825 1187 603
() 1978 1974 1973 1937 1994 1963 1977 1984 1989 1941 1942 1982
M N 22.9 29.7 46.5 57.8 124 281 169 108 46.7 47.7 49.0 24.5
(W) 1955 1954 1966 1940 1941 1988 1986 1941 1936 1944 1953 1955
SUMVARY STATI STI CS FOR 1997 CALENDAR YEAR FOR 1998 WATER YEAR WATER YEARS 1932 - 1998
ANNUAL TOTAL 192629 200574
ANNUAL MEAN 528 550 545
H GHEST ANNUAL NEAN 943 1974
LOAEST ANNUAL MEAN 218 1941
HI GHEST DAILY MEAN 7150 Mar 3 11000 Apr 17 35000 Apr 5 1977
LOAEST DAILY NMEAN 46 ot 8 43 aSep 19 18 ot 3 1933
ANNUAL SEVEN- DAY M NI MUM 47 oct 5 45 Sep 14 18 Sep 11 1954
I NSTANTANEQUS PEAK FLOW 13700 Apr 17 57000 Apr 5 1977
I NSTANTANEQUS PEAK STAGE 21.55 Apr 17 b44.32  Apr 5 1977
| NSTANTANEQUS LOW FLOW 43 cSep 19 17 dSep 19 1954
ANNUAL RUNCFF ( CFSM) 1.65 1.72 1.71
ANNUAL RUNOFF (1 NCHES) 22.46 23.39 23.23
10 PERCENT EXCEEDS 1260 1230 1230
50 PERCENT EXCEEDS 261 255 256
90 PERCENT EXCEEDS 54 53 54

Al so Sept. 20, 29, 1998.

From f | oodmar k.

Al'so Sept. 20, 21, 29, 1998.

Al so Sept. 20, 1954, and as a result of storage behind tenporary dam COct. 18, 1961.
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POTOVAC RI VER BASI N

01613900 HOGUE CREEK NEAR HAYFI ELD, VA

LOCATI ON. - - Lat  39°12'52", long 78 °17'18", Frederick County, Hydrologic Unit 02070004, on right bank 15 ft upstream
from bridge on State Highway 614, 0.8 mi upstream from Gap Run, and 1.3 mi southeast of Hayfield.

DRAINAGE AREA.--15.0mi 2
PERIOD OF RECORD.--August 1960 to December 1986, October 1992 to current year.
REVISED RECORDS.--WSP 2103: Drainage area.
GAGE.--Water-stage recorder. Datum of gage is 668.60 ft above sea level.
REMARKS.--Records good except for period with ice effect, Jan. 1, which is fair. Maximum discharge, 4,090 ft
from rating curve extended above 870 ft 3/s. Several measurements of water temperature were made during the

year.

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 400 ft 3/s and maximum *):
Discharge Gage height Discharge Gage height
Date Time (ft SIs) (ft) Date Time (ft 3/s) (ft)
Nov. 7 1400 *1,040 *4.96 Mar. 21 0230 626 3.96
Jan. 28 1445 571 3.81
Minimum discharge, 1.0 ft 3/s, Sept. 5, 6, gage height, 0.33 ft.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 18 12 6.9 e6.9 38 40 17 15 55 81 23 14
2 16 13 51 95 29 34 16 29 43 62 23 14
3 14 75 46 23 25 32 13 28 39 51 19 14
4 13 55 45 36 35 25 25 35 34 48 18 15
5 13 42 42 27 301 21 24 59 32 45 18 13

6 13 36 40 20 169 18 18 80 31 38 17 13
7 1.3 329 39 20 101 16 16 40 28 34 17 14
8 15 141 3.6 229 74 82 15 76 27 45 18 19
9 17 54 3.4 190 64 114 43 64 28 41 18 16
10 18 25 3.9 92 52 70 53 47 64 34 33 16

11 18 15 42 49 48 44 35 43 56 29 52 15
12 18 11 3.7 33 65 33 26 99 18 26 25 15
13 19 88 34 25 46 26 22 82 49 26 21 14
14 1.7 20 33 19 36 23 19 49 26 26 30 14
15 18 21 31 25 28 19 17 32 55 24 42 14

16 16 15 3.1 58 23 16 15 25 91 26 29 14

17 16 10 31 51 101 15 16 30 28 40 71 15
18 1.7 83 29 44 131 57 15 17 15 29 44 16
19 15 72 29 33 78 188 79 13 11 24 28 15
20 14 61 28 26 59 129 114 10 95 23 24 16

21 14 67 28 21 44 351 51 85 71 22 23 15
22 15 17 3.2 17 34 122 34 73 60 20 24 19
23 16 15 4.2 105 56 71 27 6.6 75 21 23 19
24 18 11 4.7 106 224 49 21 6.6 53 24 22 18
25 22 88 17 65 109 36 17 11 16 20 21 18

26 25 80 14 43 64 29 15 71 10 18 20 18
27 30 6.7 12 33 48 24 17 61 77 17 18 15
28 24 60 11 272 43 21 13 56 19 1.7 17 16

29 23 58 94 160 - 18 11 48 17 17 16 17
30 22 63 11 8 - 16 11 46 10 1.7 16 17
31 22 -~ 86 54 - 14 - 67 - 34 14 -

TOTAL 549 8085 1745 19814 2125 1753 815 9479 567.0 979 784 46.8
MEAN 177 270 563 639 759 565 272 306 189 316 253 156
MAX 3.0 329 17 272 301 351 114 99 91 81 71 19

MIN 1.3 36 28 69 23 14 11 46 27 17 14 13

CFSM .12 180 .38 426 506 377 181 204 126 .21 .17 .10

IN. 14 201 .43 491 527 435 202 235 141 24 19 12

e Estimated.

s,



POTOVAC RI VER BASI N

01613900 HOGUE CREEK NEAR HAYFI ELD, VA--Conti nued

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1960 -

1986, 1993 - 1998, BY WATER YEAR (W)

oCcT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG
MEAN 7.19 13.1 16. 4 20. 2 27.2 39.0 26. 3 17.0 12,1 5. 05 5.16
MAX 53.6 52.5 51.2 81.0 75.9 114 89.7 47. 4 94. 2 30.6 54.2
() 1980 1986 1973 1996 1998 1993 1983 1978 1972 1978 1978
M N .52 1.08 1. 06 1.72 4.38 5.81 6.31 2.17 .98 .81 . 60
() 1964 1966 1966 1966 1977 1981 1963 1969 1969 1964 1977
SUMVARY STATI STI CS FOR 1997 CALENDAR YEAR FOR 1998 WATER YEAR WATER YEARS 1960 -
1993 -
ANNUAL TOTAL 3909. 95 9450. 3
ANNUAL MEAN 10.7 25.9 16.2
HI GHEST ANNUAL MEAN 32.2
LOAEST ANNUAL MEAN 3.84
H GHEST DAILY MEAN 329 Nov 7 351 Mar 21 1060 Sep
LOAEST DAILY MEAN .93 aSep 26 1.3 bCct 4 .06 Sep
ANNUAL SEVEN- DAY M NI MUM 1.0 Sep 21 1.4 Cct 2 .31 Aug
| NSTANTANEQUS PEAK FLOW 1040 Nov 7 4090 Sep
| NSTANTANEQUS PEAK STAGE 4.96 Nov 7 9.71 Sep
| NSTANTANEQUS LOW FLOW 1.0 cSep 5 d. 00 Sep
ANNUAL RUNCFF ( CFSM .71 1.73 1.08
ANNUAL RUNCFF (/| NCHES) 9.70 23.44 14. 65
10 PERCENT EXCEEDS 21 65 35
50 PERCENT EXCEEDS 5.3 8.1 5.5
90 PERCENT EXCEEDS 1.5 1.6 1.2
a A'so Sept. 27, 1997.
b Aso Cct. 5-7, 1997, and Sept. 5, 6, 1998.
c Also Sept. 6, 1998.
d No flow part of Sept. 14, 1968, cause unknown.
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POTOVAC RI VER BASI N

01622000 NORTH RI VER NEAR BURKETOWN, VA

LOCATI ON. - - Lat  38°20'25", long 78 °54'50", Rockingham County, Hydrologic Unit 02070005, on right bank 0.8 mi
downstream from Pleasant Run, 2.8 mi northeast of Burketown, and 8.5 mi upstream from Middle River.

DRAINAGE AREA.--379 mi 2.

PERIOD OF RECORD.--October 1925 to October 1972, May 1975 to current year. Monthly discharge only for some
periods, published in WSP 1302.

REVISED RECORDS.--WSP 1171: 1936(M). WSP 1302: 1928-29(M), 1932-34(M), 1937-38(M). WSP 2103: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 1,103.49 ft above sea level. Prior to Dec. 12, 1938, nonrecording
gage at site 3.0 mi downstream at different datum.

REMARKS.--Records good except those for period with ice effect, Dec. 31 to Jan. 2, and period of doubtful gage-
height record, Jun. 16-25, which are fair. At a point 26.8 mi upstream from station, there is an aqueduct
tunnel diversion of about 2.8 ft 3/s from Staunton Dam Reservoir by city of Staunton for industrial and municipal
use. Diurnal fluctuation at low and medium flow caused by wastewater treatment plant and diversions for
industrial, municipal, and irrigation at points upstream. Maximum discharge, 70,400 ft
extended above 16,000 ft 3/s on basis of slope-area measurements at gage heights 32.4 ft and 36.3 ft and
contracted-opening measurements at gage heights 35.85 ft and 36.3 ft. Minimum discharge, 16 ft
temporary dam upstream. Several measurements of water temperature were made during the year. Water-quality
records for some prior periods have been collected at this location.

3s, from rating curve

3s, result of

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.
EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage since at least 1852, that of June 18, 1949.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 2,500 ft 3/s and maximum (*):

Discharge Gage height Discharge Gage height
Date Time (|t 3s) () Date Time 3/s) ()
Jan. 8 1200 *11,200 *14.91 Mar. 9 2130 3,690 7.70
Jan. 28 1830 4,180 8.27 Mar. 19 0500 4,380 8.49
Feb. 5 1930 2,880 6.72 Mar. 21 0900 7,020 11.19
Feb. 17 2200 6,780 10.96 May 9 0430 2,620 6.39
Minimum discharge, 66 ft 3/s, Sept. 6.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

o
>
=<
o
9]
=

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

93 136 185 el85 1280 1520 701 484 218 181 86 79
91 136 169 €190 1090 1510 687 703 206 174 89 77
90 118 165 194 1010 1340 642 678 198 204 91 76
88 108 166 225 1410 1130 814 716 190 176 79 75
106 159 337 2600 970 1010 843 187 167 79 71

91 110 153 485 2330 832 1020 1000 188 162 7 71
87 724 150 540 1870 739 921 918 180 154 78 73

85 1200 147 6020 1590 1160 827 1770 175 167 73 146
83 1140 141 4360 1450 2980 1060 2490 173 153 86 88
10 82 883 150 2790 1330 3270 1600 1900 184 163 103 83

ooo~N» ORrWNE
©
[¢3)

11 80 668 151 1900 1400 2360 1480 1470 177 146 106 82
12 81 513 142 1410 1910 1780 1270 1220 186 142 93 82
13 83 411 140 1140 1830 1410 1070 989 176 140 85 80
14 80 387 141 872 1610 1150 907 830 172 133 91 84
15 83 345 139 780 1350 929 787 722 222 131 162 80

16 78 330 137 926 1150 779 699 646 €260 125 114 79
17 79 312 136 942 3000 688 652 678 e370 131 270 86
18 81 291 134 892 4710 802 582 642 e265 124 183 85
19 81 273 133 801 3270 3430 705 557 e260 121 123 80
20 83 254 132 717 2610 3030 1240 496 e350 120 116 81

21 78 248 131 628 2200 6120 1230 447 €270 112 110 79
22 76 258 134 572 1850 4150 1080 386 e240 105 105 84
23 74 235 132 1080 1750 2690 933 343 €230 100 101 80
24 80 221 135 1350 1690 2010 806 328 e285 97 101 77
25 127 205 176 1400 1410 1570 696 314 e220 89 96 78

26 109 200 162 1190 1290 1250 623 286 201 95 92 76
27 125 199 179 1030 1250 1040 596 285 189 102 88 76
28 100 189 202 2430 1310 930 532 270 193 90 90 81

29 100 183 202 2280 --- 876 484 252 247 88 84 75
30 92 185 212 1860 --- 814 454 236 196 87 85 75
31 90 - e200 1550 --- 740 - 229 - 87 84 -

TOTAL 2738 10568 4835 41076 51550 53999 26108 23128 6608 4066 3220 2439
MEAN 88.3 352 156 1325 1841 1742 870 746 220 131 104 813

MAX 127 1200 212 6020 4710 6120 1600 2490 370 204 270 146

MIN 74 106 131 185 1010 688 454 229 172 87 73 71

CFSM 23 93 41 350 486 460 230 197 58 .35 27 21

IN. 27 104 47 403 506 530 256 227 65 .40 .32 .24

e Estimated.



POTOVAC RI VER BASI N

01622000 NORTH RI VER NEAR BURKETOWN, VA--Conti nued

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1926 -

ocT NOV
MEAN 249 285
MAX 1500 2080
(W) 1943 1986
M N 38.1 36.5
(W) 1931 1931

SUMVARY STATI STI CS

ANNUAL TOTAL

ANNUAL MEAN

HI GHEST ANNUAL MEAN
LOVEST ANNUAL MEAN

HI GHEST DAILY MEAN
LOVEST DAILY MEAN

ANNUAL SEVEN- DAY M NI MUM
| NSTANTANEQUS PEAK FLOW
| NSTANTANEOQUS PEAK STAGE
| NSTANTANEOUS LOW FLOW
ANNUAL RUNOFF ( CFSM
ANNUAL RUNOFF (| NCHES)
10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

A'so Sept. 6, 1997
From hi gh-wat er

0oL

Esti mat ed

DEC

335
1087
1935
39.2
1966

FOR 1997 CALENDAR YEAR

JAN

448
1777
1996
53.5
1966

124660
342

660
204

mark in gage house
Result of tenporary dam upstream

.90
12.

24

FEB

532
1841
1998
47.9
1931

Jun 3
Cct 23
Cct 17

MAR APR
721
1932
1936
136
1981

615
1831
1987

107
1981

FOR 1998

230335
631

6120
71
75

11200
14
66
1

22.
1580
205
81

MAY

495
1486
1942

106
1930

WATER YEAR

1
8
91 Jan 8
6

67
61

JUN

335
1704
1949
72.7
1977

1973, 1976 - 1998, BY WATER YEAR (W)

JUL

200
809
1949
48. 6
1977

WATER YEARS 1926 -
1976 -

389

AUG

241
1102
1949
41.0
1964

Sep
Sep 24
Dec
Sep
Sep
Nov

10,000

1,000

100

DISCHARGE, IN CUBIC FEET PER SECOND

10

WATER YEAR

1998

47

SEP

225
3130
1996
34.2
1930

1973
1998

1996
1956
1996
1930
1930
1996
1996
1965
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POTOVAC RI VER BASI N

01625000 M DDLE RI VER NEAR GROTTCES, VA

LOCATI ON. - - Lat 38°15'42", long 78 °51'44", Augusta County, Hydrologic Unit 02070005, on left bank at upstream side
of bridge on State Highway 769 at Mount Meridian, 1.8 mi upstream from mouth, and 2.0 mi west of Grottoes.

DRAINAGE AREA.--375 mi 2.

PERIOD OF RECORD.--April 1927 to current year. Records for February 1925 to September 1926, published in WSP 601
and 621, are unreliable and should not be used.

REVISED RECORDS.--WSP 1051: 1928-29, 1930(M), 1932, 1935-37, 1938(M), 1940. WSP 1171: 1933. WSP 1302:
1928-29(M), 1931-34(M). WSP 2103: Drainage area. See also PERIOD OF RECORD.

GAGE.--Water-stage recorder. Datum of gage is 1,061.51 ft above sea level. Prior to Sept. 1, 1938, nonrecording
gage at same site and datum.

REMARKS.--Records good except for period with ice effect, Jan. 1, 2, which is fair. There are discharges of about
11.0ft  %s from wastewater treatment plants upstream from station. Most of water discharged from treatment
plants was diverted from another drainage basin for industrial and municipal supply. Small diurnal fluctuation
at low flow caused bg mills upstream from station. Maximum discharge, 44,300 ft 3/5, from rating curve extended
above 15,000 ft /s on basis of slope-area measurement at gage height 33.09 ft. Minimum discharge, 18 ft
result of freezeup. Several measurements of water temperature were made during the year. Water-quality records
for some prior periods have been collected at this location.

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.
EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage since at least 1877, that of Sept. 7, 1996.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 3,000 ft 3/s and maximum (*):

Discharge Gage height Discharge Gage height
Date Time (ft 3Is) ft Date Time (ft 3/s) (ft)
Jan. 8 2330 *9,590 *16.79 Feb. 18 0400 9,240 16.49
Jan. 28 2130 3,950 10.64 Mar. 19 1500 3,150 9.56
Feb. 5 0400 8,340 15.68 Mar. 21 1400 5,640 12.77
Feb. 13 0130 3,630 10.22

Minimum discharge, 85 ft S/s, Oct. 8, 9, 12.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DEC

o
>
=<

OCT Nov JAN  FEB

MAR APR MAY JUN JUL AUG SEP
1 111 133 162 el185 1390 1100 677 448 321 304 152 117
2 97 272 164 e198 1140 1040 647 648 305 277 146 116
3 94 223 151 226 1080 999 587 630 295 327 143 114
4 94 174 151 297 2510 847 780 704 282 283 139 114
5 91 148 151 375 6090 775 944 705 281 271 135 112
6 91 137 144 399 3290 713 797 720 279 256 132 111
7 88 738 138 410 2390 664 699 609 271 237 129 112
8 87 1140 135 4760 1970 1130 643 1190 262 244 132 138
9 86 796 133 5020 1780 2330 758 1920 258 249 155 133
10 88 497 141 1740 1560 1990 1060 1300 272 228 163 119
11 88 362 171 1120 1660 1310 964 956 264 212 156 115
12 85 292 159 839 3070 1040 799 896 261 204 149 113
13 87 250 151 715 2910 892 699 877 262 200 142 112
14 89 264 147 600 2060 815 635 705 263 196 138 111
15 93 283 146 643 1600 734 595 624 460 191 149 109
16 100 248 143 1220 1360 672 551 567 459 200 146 108
17 97 218 141 962 3860 629 569 1220 818 304 182 114
18 97 204 139 804 6640 698 558 879 458 213 233 122
19 98 193 136 677 2990 2300 741 646 516 194 169 119
20 96 184 134 622 2390 1980 2000 550 649 187 146 115
21 95 179 131 537 2010 4660 1170 498 451 179 139 116
22 91 201 133 487 1600 2830 883 452 376 174 136 118
23 91 192 145 1190 1540 1810 750 430 353 171 133 114
24 94 178 141 1500 1940 1430 683 440 429 182 130 108
25 136 166 194 1410 1600 1200 594 433 334 173 127 107
26 141 162 209 1040 1330 1060 540 389 301 164 124 109
27 181 159 223 855 1200 963 526 392 282 162 123 108
28 137 154 247 2310 1100 873 503 470 289 161 119 106
29 116 151 232 2840 --- 803 457 389 375 159 120 105
30 103 151 238 2270 --- 747 433 352 380 155 119 103
31 9 - 229 180 -- 694 - 332 - 152 118 ---
TOTAL 3141 8449 5059 38101 64060 39728 22242 21371 10806 6609 4424
MEAN 101 282 163 1229 2288 1282 741 689 360 213 143 114
MAX 181 1140 247 5020 6640 4660 2000 1920 818 327 233 138
MIN 85 133 131 185 1080 629 433 332 258 152 118 103
CFSM 27 75 44 328 6.10 342 198 184 96 .57 38 30
IN. 31 84 50 378 6.35 394 221 212 107 66 .44 .34

e Estimated.



STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1928 -

ocrt
MEAN 236
MAX 1138
(V) 1980
M N 64.8
(W) 1964

01625000 M DDLE RI VER NEAR GROTTCES, VA--Conti

Nov DEC JAN
237 306 412
2019 1111 1436
1986 1949 1996
58. 9 55.8 66. 9
1931 1966 1981

SUMVARY STATI STI CS

ANNUAL TOTAL
ANNUAL MEAN

HI GHEST ANNUAL MEAN

LOAEST ANNUAL
HI GHEST DAI LY

MEAN
MEAN

LONEST DAILY MEAN
ANNUAL SEVEN- DAY M NI MUM

| NSTANTANEQUS
| NSTANTANEQUS
| NSTANTANEQUS
ANNUAL RUNCFF
ANNUAL RUNCFF

PEAK FLOW
PEAK STAGE
LOW FLOW
(CFSM

(I NCHES)

10 PERCENT EXCEEDS
50 PERCENT EXCEEDS
90 PERCENT EXCEEDS

a From hi gh-wat er
b Aso Cct.

mark i
9, 12, 1997

¢ Result of freezeup.

DISCHARGE, IN CUBIC FEET PER SECOND

FOR 1997 CALENDAR YEAR

112157
307

2350
85
87

n gage house.

POTOVAC RI VER BASI N

FEB

477
2288
1998
91.3
1931

Mar 4
Cct 12
Cct 7

MAR

592
1704
1936

106
1981

APR

467
1674
1987
95. 8
1981

FOR 1998

227408
623

1998, BY WATER YEAR (W)

MAY

346
963
1989
89.7
1969

WATER YEAR

JUN

258
993
1972
7.7
1969

nued

JUL

180
705
1972
47.2
1966

WATER

.62

AUG

197
1017
1940
55.6
1977

YEARS 1928 -

.87

10,000

1,000

100

10 '

WATER YEAR

1998

49

SEP

201
1887
1996
64. 4
1932

1998

1998
1981
1985
1930
1966
1996
1996
1988
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POTOVAC RI VER BASI N

01626000 SOUTH RI VER NEAR WAYNESBCRO, VA

LOCATI ON. - - Lat 38°03'27", long 78 °54'30", Waynesboro City, Hydrologic Unit 02070005, on right bank 80 ft downstream

from bridge on State Highway 664, 1.3 mi southwest of Waynesboro Post Office, and 2.4 mi downstream from Back
Creek.

DRAINAGE AREA.--127 mi 2, of which 41 mi 2 are above flood-detention structures.
PERIOD OF RECORD.--October 1952 to current year.

REVISED RECORDS.--WSP 2103: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 1,296.20 ft above sea level.

REMARKS.--No estimated daily discharges. Records good. There is discharge of about 1.9 ft
treatment plant upstream from station, originating from well fields. Flow from 41 mi 2
slightly regulated by flood-detention reservoirs (sixteen of which were built by Soil Conservation Service
between 1954 and 1961). National Weather Service gage-height telemeter and Virginia Department of Emergency
Services gage-height radio transmitter at station. Maximum discharge, 17,500 ft /s, from rating curve extended
above 4,200 ft 3/s on basis of contracted-opening measurement at gage height 13.95 ft. Several measurements of

water temperature were made during the year. Water-quality records for some prior periods have been collected
at this location.

3/s from a wastewater
upstream from station

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.

EXTREMES OU;I'SIDE PERIOD OF RECORD.--Flood in October 1942 reached a stage of 14.3 ft, from floodmarks, discharge,
14,500 ft  “/s.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 1,000 ft 3/s and maximum (*):

Discharge Gage height Discharge Gage height
Date Time (ft 3Is) (ft) Date Time (ft 3/s) (ft
Jan. 8 1130 3,880 8.61 Mar. 9 1400 1,760 6.27
Feb. 4 2100 2,140 6.76 Mar. 21 1130 1,220 5.48
Feb. 13 0430 1,580 6.03 Apr. 20 0900 1,380 5.73
Feb. 17 1800 *5,810 *10.05 May 8 0700 1,050 5.21
Minimum discharge, 30 ft 3/s, Oct. 4-6, 8-13, 20-23.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

34 89 87 80 464 883 287 266 172 121 50 41
32 99 84 81 408 864 280 311 159 113 49 40
32 70 77 86 392 804 255 297 148 116 48 40
32 58 79 112 1030 678 346 331 136 103 48 41
1970 590 430 343 135 113 46 39

31 51 74 177 1560 519 373 345 134 98 46 39
32 468 71 217 1020 468 331 353 128 91 45 39
31 749 69 2460 758 603 305 951 120 96 47 43
31 446 68 1760 623 1510 357 782 116 98 52 41
10 31 280 70 1040 551 1320 443 602 122 89 53 39

©CO~ND TAWNR
w
=
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=]
~
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=
ul
~

11 31 192 77 722 584 891 414 502 117 81 52 39
12 32 153 71 569 1340 704 364 463 115 76 48 38
13 31 131 68 506 1420 556 332 463 109 73 47 38
14 32 147 67 389 999 487 308 413 103 71 47 38
15 34 153 65 322 758 431 288 365 203 68 47 38

16 35 135 64 390 661 386 269 341 259 83 51 38
17 35 122 64 379 3410 352 311 865 358 80 86 40
18 36 113 63 341 3930 349 330 638 241 66 69 39
19 39 105 62 312 2570 437 573 474 269 64 56 39
20 31 99 61 293 2260 484 1250 394 300 62 51 38

21 31 96 60 265 1950 1110 753 341 219 59 48 39
22 32 115 61 245 1500 886 566 297 187 56 a7 38
23 32 109 65 452 1390 664 482 274 176 56 46 37
24 33 102 64 613 1370 550 428 270 161 64 45 36
25 37 97 87 562 1160 475 376 257 142 59 44 36

26 41 94 98 465 972 423 335 223 130 57 44 36
27 49 89 100 411 856 389 317 243 124 56 43 36
28 46 84 101 608 837 361 303 295 123 56 43 36

29 39 81 97 631 --- 340 270 232 168 54 42 36
30 37 79 101 587 -- 319 252 203 146 52 41 35
31 36 - 90 533 - 296 -- 186 @ --- 51 41 -

TOTAL 1066 4656 2343 15762 36743 19134 11928 12320 5020 2382 1522 1152
MEAN 344 155 756 508 1312 617 398 397 167 76.8 49.1 384

MAX 49 749 101 2460 3930 1510 1250 951 358 121 86 43

MIN 31 50 60 80 392 296 252 186 103 51 41 35

CFSM 27 122 60 4.00 103 486 313 313 132 .61 .39 .30

IN. 31 136 69 462 1076 560 349 361 147 .70 45 34



POTOVAC RI VER BASI N

01626000 SCOUTH RI VER NEAR WAYNESBORO, VA--Conti nued

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1953 -

ocT NOV
MEAN 114 134
MAX 549 1214
(W) 1973 1986
M N 25.5 25.1
(W) 1966 1966

SUMVARY STATI STI CS

ANNUAL TOTAL
ANNUAL MEAN

HI GHEST ANNUAL MEAN
LOVEST ANNUAL MEAN

HI GHEST DAILY MEAN
LOVEST DAILY MEAN

ANNUAL SEVEN- DAY M NI MUM
| NSTANTANEQUS PEAK FLOW
| NSTANTANEOQUS PEAK STAGE
| NSTANTANEOUS LOW FLOW
ANNUAL RUNOFF ( CFSM
ANNUAL RUNOFF (| NCHES)
10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

Al so Cct.
Al so Feb.
Al so Cct.
Resul t of

6, 8-11
2, 1966

o0 oTYD

DEC

137
355
1997
24.2
1966

FOR 1997 CALENDAR YEAR

13, 20-21,

5-6, 8-13, 20-23
regul ation from unknown source upstream from gage

JAN

185
767
1996
23.6
1966

42714
117

1997.
1997.

FEB

214
1312
1998
64.5
1959

MAR APR
245
1062
1987
44.0
1981

748
1993
49.0
1981

FOR 1998

114028
312

3930
31
31

5810
10
30

2
33
755
121
38

1998, BY WATER YEAR (W)

MAY

170
485
1989
50.4
1981

WATER YEAR

Feb 18

aCct 5

Cct 5

Feb 17

.05 Feb 17

cCct 4
.46
. 40

JUN
121
1972

37.5
1964

JUL

67.1

305
1972
26.1
1966

AUG

82.0

700
1955
26.3
1966

WATER YEARS 1953 -

152
312

47

9670
17

21
17500
15

d7
1
16

305
85
33

.30
0

31

Aug
Aug
bFeb

Nov
Ju

10,000

1,000

100

DISCHARGE, IN CUBIC FEET PER SECOND

10

1998

WATER YEAR

18

1

18

51

SEP
79.4

1996
27.0
1970

1998

1998
1981
1955
1966
1966
1985
1985
1966
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POTOVAC RI VER BASI N

01627500 SOUTH RI VER AT HARRI STON, VA

LOCATI ON. - - Lat 38°13'07", long 78 °50'13", Augusta County, Hydrologic Unit 02070005, on left bank 200 ft downstream
from bridge on State Highway 778, 0.3 mi northwest of Harriston, 0.6 mi downstream from Paine Run, and 7.2 mi
upstream from confluence with North River.

DRAINAGE AREA.--212 mi 2.
PERIOD OF RECORD.--February 1925 to September 1951, October 1968 to current year.

REVISED RECORDS.--WSP 1171: 1926(M), 1927-28, 1929-32(M), 1933, 1934(M), 1935, 1937. WSP 1302: 1937(M), 1938(M).
WSP 2103: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 1,129.87 ft above sea level. Prior to Sept. 1, 1938, nonrecording
gage at same site and datum.

REMARKS.--Records good except those for period with ice effect, Jan. 1, and periods of doubtful or no gage-height
record, Feb. 18, Mar. 18, Mar. 31 to Apr. 18, Apr. 21 to May 7, and May 9-21, which are fair. There are
discharges of about 8.4 ft /s from industrial and municipal wastewater treatment plants upstream from station,
originating from well fields. Maximum discharge, 28,900 ft /s, from rating curve extended above 10,000 ft
basis of slope-area measurement at gage height 15.47 ft. Several measurements of water temperature were made
during the year. Water-quality records for some prior periods have been collected at this location.

3/s on

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.

EXTREMES OUTSIDE PERIOD OF RECORD.--Floods in 1870 and 1877 reached a stage of about 18.8 ft, from information by
observer in 1925.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 1,200 ft 3/s and maximum (*):

Discharge Gage height Discharge Gage height

Date Time (ft 3Is) (ft) Date Time (ft 3 (ft)
Nov. 8 0900 1,680 5.87 Mar. 9 1930 2,360 6.19
Jan. 8 1530 7,380 10.57 Mar. 21 1630 1,740 5.48
Jan. 28 1530 3,280 7.14 Apr. 20 0430 2,850 6.71
Feb. 4 2100 8,020 10.89 May 8 1630 2,130 5.93
Feb. 12 2030 2,490 6.33 May 17 2400 Unknown Unknown
Feb. 17 1730 *10,000 *11.59

Minimum discharge, 62 ft 3Js, Oct. 22, 23.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 76 141 140 el35 922 1210 e415 e470 240 185 99 82

2 72 187 139 137 790 1220 e405 €550 224 174 98 81

3 70 140 133 138 748 1160 e400 e460 213 183 96 78

4 69 121 133 156 3230 994 e580 e545 202 169 95 80

5 69 108 132 198 4650 870 e750 e580 198 169 93 80

6 68 101 129 235 2970 763 e600 €590 197 161 92 79

7 67 836 125 252 1930 683 €520 €695 192 151 92 80

8 68 1450 122 4120 1410 804 e480 1780 184 159 98 110

9 68 766 122 3160 1150 1860 e600 e1300 178 158 132 83
10 67 445 127 1700 1000 1910 e750 el1000 184 150 112 79
11 67 292 132 1170 1170 1320 e650 e870 181 141 104 77
12 66 229 128 906 2320 1050 e600 €800 181 134 98 77
13 69 198 123 793 2200 842 e550 e770 175 130 93 76

14 65 222 122 660 1570 725 e500 e690 170 127 92 74

15 69 224 119 566 1200 637 e460 e610 271 123 93 75

16 67 204 118 687 1060 567 e420 e570 313 134 98 74

17 68 185 116 669 5980 515 €520 el1400 465 192 174 76
18 73 173 116 603 e6200 e485 e560 el1150 331 135 153 92
19 79 166 114 548 3520 663 1120 €800 339 124 116 79
20 70 158 113 512 2890 693 2590 e600 399 120 103 78
21 65 155 113 459 2490 1530 el1300 e450 299 114 97 78
22 65 173 115 422 1960 1400 €950 394 252 111 95 78

23 65 167 117 754 1810 1050 €800 361 240 108 92 75

24 69 159 117 1020 1870 853 e710 355 244 114 90 74

25 82 151 138 974 1640 726 e620 342 207 115 87 74

26 84 147 149 813 1390 640 e570 304 192 110 86 74

27 97 145 153 710 1230 582 €490 319 183 109 85 75

28 87 140 158 2300 1170 535 e460 387 188 109 85 74
29 78 137 152 1760 --- 498 ed440 325 217 105 86 72

30 76 137 158 1330 -- 463 e410 276 218 101 84 73

31 74 - 149 1120 --- e420 - 256 -- 100 83 -
TOTAL 2229 7857 4022 29007 60470 27668 20220 19999 7077 4215 3101 2357
MEAN 719 262 130 936 2160 893 674 645 236 136 100 78.6
MAX 97 1450 158 4120 6200 1910 2590 1780 465 192 174 110
MIN 65 101 113 135 748 420 400 256 170 100 83 72
CFSM 34 124 61 441 102 421 318 304 111 .64 .47 .37
IN. 39 138 .71 509 1061 485 355 351 124 74 54 41

e Estimated.



POTOVAC RI VER BASI N
01627500 SCQUTH RI VER AT HARRI STON, VA--Conti nued

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1925 -

1951, 1969 - 1998, BY WATER YEAR (W)

oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
NEAN 227 237 257 323 364 412 400 289 211 134 152
MAX 1048 1988 802 1252 2160 1407 1414 819 1454 520 925
(W) 1943 1986 1949 1996 1998 1936 1987 1989 1972 1972 1940
M N 46.5 54.0 53.8 64. 9 57.0 102 93.1 83.2 67.8 47.3 42.1
(W) 1931 1931 1932 1981 1931 1981 1981 1930 1930 1930 1930
SUMVARY STATI STI CS FOR 1997 CALENDAR YEAR FOR 1998 WATER YEAR WATER YEARS 1926 -

1969 -

ANNUAL TOTAL 70859 188222
ANNUAL MEAN 194 516 266
HI GHEST ANNUAL MEAN 516
LOAEST ANNUAL MEAN 97.5
H GHEST DAILY MEAN 1450 Nov 8 €6200 Feb 18 16400 Nov 5
LOAEST DAILY NMEAN 64  aSep 5 65  bOct 14 25 Aug 24
ANNUAL SEVEN- DAY M NI MUM 65 Sep 2 67 ot 8 38 Sep 23
| NSTANTANEOUS PEAK FLOW 10000 Feb 17 28900 Sep 6
| NSTANTANEQUS PEAK STAGE 11.59 Feb 17 d17.20  cct 15
| NSTANTANEOQUS LOW FLOW 62  foct 22 c17 Nov 14
ANNUAL RUNCFF ( CFSM) .92 2.43 1.26
ANNUAL RUNCFF (| NCHES) 12.43 33.03 17.06
10 PERCENT EXCEEDS 391 1220 497
50 PERCENT EXCEEDS 149 185 158
90 PERCENT EXCEEDS 69 76 70

Al so Sept.
Al so Cct.

6-8,

Peak di scharge,
Esti nat ed.

1997.
21-23, 1997

23,100 ft9s.

a
b
c Probably result of regulation by mll
d
e
f

Also Cct.

23, 1997

then in existence upstream from station.
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POTOVAC RI VER BASI N

01628500 SOUTH FORK SHENANDOAH RI VER NEAR LYNNWOCOD, VA

LOCATI ON. - - Lat 38°19'21", long 78 °45'18", Rockingham County, Hydrologic Unit 02070005, on left bank 1.2 mi north-
east of Lynnwood and 3.3 mi downstream from confluence of North and South Rivers.

DRAINAGE AREA.--1,084 mi 2
PERIOD OF RECORD.--September 1930 to current year.
REVISED RECORDS.--WSP 1171: 1933(M). WSP 2103: Drainage area.
GAGE.--Water-stage recorder. Datum of gage is 1,013.17 ft above sea level.
REMARKS.--Records good except for period with ice effect, Dec. 31 to Jan. 1, which is fair. Diurnal fluctuation at
low flow prior to 1960 caused by mill at Lynnwood. National Weather Service rain gage and gage-height
telemeters and Virginia Department of Emergency Services gage-height radio transmitter at station. Maximum
discharge, 107,000 ft 3/5, from rating curve extended above 22,000 ft 3/s on basis of computations of flow over dam
at gage heights 23.60 ft and 27.2 ft. Minimum gage height, 1.63 ft, Sept. 20, 1932. Several measurements of

water temperature were made during the year. Water-quality records for some prior periods have been collected
at this location.

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.
EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage since at least 1870, that of Sept. 7, 1996.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 7,000 ft 3/s and maximum (*):

Discharge Gage height Discharge Gage height
Date Time (ft 3Is) (ft) Date Time (ft 3/s) (ft)
Jan. 8 1730 27,200 17.38 Mar. 9 2200 8,790 10.13
Jan. 28 2200 11,700 11.88 Mar. 19 1500 7,650 9.36
Feb. 5 0130 20,700 15.35 Mar. 21 1430 14,200 12.93
Feb. 13 0330 8,730 10.09 Apr. 20 0600 7,400 9.19
Feb. 18 0330 *27,600 *17.49

Minimum discharge, 228 ft 3s, Oct. 23, 24, gage height, 2.14 ft.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 293 327 531 e540 3940 4130 2190 1350 869 738 374 320
2 270 592 519 559 3280 4120 2150 1900 813 683 367 313
3 264 492 490 589 2990 3890 2000 1880 782 739 368 309
4 263 404 491 683 6860 3290 2320 2180 748 701 357 308
5 257 363 493 842 15000 2870 2900 2380 737 655 342 306
6 261 345 475 1060 9640 2540 2760 2560 731 638 337 299
7 256 2380 458 1150 7230 2280 2520 2300 715 597 333 302
8 252 4900 448 15000 5820 3120 2340 4380 691 605 335 392
9 246 3220 442 14600 5060 7220 2550 6420 675 615 391 368
10 243 2080 455 7000 4340 7860 3630 4750 705 588 406 324
11 242 1460 503 4610 4410 5690 3500 3560 693 551 413 314
12 240 1110 474 3340 7980 4300 3060 3090 692 526 389 310
13 240 912 457 2770 7920 3480 2710 2830 689 514 370 306
14 240 901 448 2230 6170 2960 2440 2340 680 499 360 302
15 244 911 445 1960 4770 2530 2240 2040 951 490 425 300
16 247 827 437 2960 3940 2210 2040 1810 1060 494 401 296
17 247 767 433 2650 11200 2000 2040 2830 1510 668 500 301
18 252 716 427 2370 21100 2100 2000 2640 1090 531 736 329
19 255 678 421 2080 10300 6570 2330 1990 1050 484 466 313
20 254 647 416 1890 8450 5980 6230 1690 1400 473 412 306
21 243 624 413 1640 7350 12200 4240 1490 1060 451 393 300
22 237 673 413 1480 6110 9100 3220 1320 929 437 377 309
23 233 651 428 2980 5610 6280 2690 1210 909 420 372 300
24 236 610 427 4000 6290 4830 2350 1190 1050 424 365 290
25 313 568 522 3980 5310 3950 2030 1170 842 425 354 289
26 331 555 561 3210 4460 3390 1800 1070 761 403 348 290
27 393 542 578 2700 4010 3020 1710 1050 718 412 341 289
28 329 531 635 6930 3840 2750 1590 1200 721 403 334 285
29 301 514 622 8110 -- 2590 1430 1060 864 394 335 286
30 282 510 637 6360 -- 2440 1340 952 875 384 328 280

31 269 -- eB600 5160 -- 2290 -- 898 - 379 325 -

TOTAL 8233 20810 15099 115433 194280 131980 76350 67530 26010 16321 11954 9236
MEAN 266 994 487 3724 6939 4257 2545 2178 867 526 386 308
MAX 393 4900 637 15000 21100 12200 6230 6420 1510 739 736 392
MIN 233 327 413 540 2990 2000 1340 898 675 379 325 280
CFSM 25 92 .45 344 6.40 393 235 201 .80 .49 .36 .28

IN. .28 1.02 .52 396 6.67 453 262 232 .89 56 .41 .32

e Estimated.



POTOVAC RI VER BASI N

01628500 SOUTH FORK SHENANDOAH RI VER NEAR LYNNWOOD, VA-- Conti nued

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1931 -

ocT NOV
MEAN 733 786
MAX 4172 6886
(W) 1943 1986
M N 122 150
(W) 1931 1931

SUMVARY STATI STI CS

ANNUAL TOTAL

ANNUAL MEAN

HI GHEST ANNUAL MEAN
LOVEST ANNUAL MEAN

HI GHEST DAILY MEAN
LOVEST DAILY MEAN

ANNUAL SEVEN- DAY M NI MUM
| NSTANTANEQUS PEAK FLOW
| NSTANTANEOQUS PEAK STAGE
| NSTANTANEOUS LOW FLOW
ANNUAL RUNOFF ( CFSM
ANNUAL RUNOFF (| NCHES)
10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

DEC JAN
962 1275
3302 4904
1949 1996
156 154
1966 1966

FOR 1997 CALENDAR YEAR

331837
909

7090
233
242

11.

1880
589
274

From hi gh-water nmark in gage house

FEB

1931

Mar

Cct 23

QCct

84
39

1998, BY WATER YEAR (W)

MAR APR MAY
1903 1588 1214
5785 5454 3086
1936 1987 1989

360 317 362
1981 1981 1977

FOR 1998 WATER YEAR
702236
1924
21100 Feb 18
233 Cct 23
242 Cct 9
27600 Feb 18
17.49 Feb 18
228 bCct 23
1.77
24.10
4860
718
300

JUN JUL
873 552
3656 2013
1972 1949
245 162
1956 1966

AUG

622
2895
1940

166
1932

WATER YEARS 1931 -

1048
2020
397
€63500
100
106
107000

a30

c32

2140
608
240

.97
13

14

Sep 7
Cct 13
Ct 9
Sep 7
Sep 7
Sep 20

a
b Aso Cct. 24, 1997
¢ Result of regulation
e Estimted
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POTOVAC RI VER BASI N

01629500 SOUTH FORK SHENANDOAH RI VER NEAR LURAY, VA

LOCATI ON. - - Lat 38°38'46", long 78 °32'06", Page County, Hydrologic Unit 02070005, on right bank between bridges on
U.S. Highway 211, 1.2 mi downstream from Big Run, 2.2 mi upstream from Mill Creek, and 4.1 mi west of Luray.

DRAINAGE AREA.-1,377 mi 2
PERIOD OF RECORD.--April 1925 to September 1930, October 1938 to September 1951, June 1979 to current year.

GAGE.--Water-stage recorder. Datum of gage is 721.76 ft above sea level. April 1925 to September 1930,
nonrecording gage at same site and datum.

REMARKS.--Records good except those for period with ice effect, Jan. 1, and periods of doubtful or no gage-height
record, Feb. 1-3, May 13, May 30 to June 14, and Aug. 20-26, which are fair. Diurnal fluctuation at low and
medium flow caused by powerplant 10 mi upstream from station. Virginia Department of Emergency Services gage-
height radio trans- mitter at station. Maximum discharge, 112,000 ft 3/5, from rating curve extended above 86,300
ft °/s. Minimum gage height, 2.15 ft, Sept. 27, 1941. Several measurements of water temperature were made during
the year. Water-quality records for some prior periods have been collected at this location.

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.

EXTREMES OU;I’SIDE PERIOD OF RECORD.--Flood of Mar. 18, 1936, reached a stage of 23.6 ft, from floodmarks, discharge,
81,600 ft /s.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 8,000 ft 3/s and maximum ™*):
Discharge Gage height Discharge Gage height
Date Time (ft SIs) () Date Time (ft 3/s) (ft)
Nov. 8 1400 10,800 8.93 Feb. 18 1100 35,400 16.12
Jan. 8 2400 *36,700 *16.39 Mar. 10 0630 11,400 9.00
Jan. 29 0430 16,200 11.02 Mar. 21 2100 17,700 11.53
Feb. 5 1000 26,400 14.08 Apr. 20 1330 10,300 8.51
Feb. 12 1630 12,500 9.49 May 9 1300 8,850 7.83
Minimum discharge, 290 ft 3/s, Oct. 23, 24, 31.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 542 398 775 e770 e6100 5600 2390 1630 1100 1000 529 423

2 446 621 762 744 e5000 5650 2320 2110 el050 861 520 416

3 407 972 703 777 e4360 5550 2140 2570 el1000 825 513 408

4 392 765 660 920 5590 4770 2190 2610 €960 913 510 400

5 396 614 649 1180 22000 4110 3160 3760 €950 829 502 393

6 394 545 615 1480 15100 3610 3210 3690 €930 806 484 392

7 381 3420 601 1660 11000 3170 2900 3470 €910 779 469 392

8 380 9900 597 16300 8620 3310 2610 4550 e880 756 467 459

9 377 6400 575 26200 7630 7880 2640 8370 e860 779 542 489

10 367 3730 575 11200 6560 10800 4210 7140 €920 766 629 494

11 354 2580 614 7300 6400 8240 4640 5250 €880 736 616 428
12 355 1980 651 5230 10800 6160 3950 4420 e860 690 595 413
13 362 1620 596 4150 11600 4950 3360 e4150 €850 670 555 411
14 352 1470 579 3390 9320 4150 2910 3480 €830 655 531 409
15 367 1540 576 2780 7230 3540 2590 2920 859 644 535 389

16 362 1430 573 3800 5850 3030 2310 2530 1280 634 612 398

17 365 1300 552 3950 12300 2680 2130 2740 1330 691 636 391
18 372 1200 543 3500 31600 2710 2160 3830 1620 852 831 392
19 381 1120 523 3050 16500 6590 2360 2720 1140 685 908 425
20 381 1070 518 2720 12100 8360 8170 2210 1470 656 e600 419

21 371 1020 511 2400 10500 13500 6810 1890 1410 635 €540 413
22 354 999 519 2100 8740 13700 4860 1670 1180 606 €505 413
23 339 1040 516 3060 7510 9240 3880 1500 1070 596 €480 408
24 339 993 536 6150 8810 6730 3290 1420 1130 571 e470 394
25 371 922 575 5750 7820 5360 2810 1470 1140 579 e460 379

26 463 880 723 4870 6630 4430 2430 1360 944 579 e450 375
27 521 850 762 3990 5880 3800 2200 1240 889 561 445 381
28 569 836 797 8050 5440 3330 2060 1300 867 572 434 384

29 473 772 861 13500 --- 3020 1860 1340 932 561 433 372
30 426 766 873 9790 --- 2780 1690 e1200 1110 546 432 370
31 400 -- 855 8160 -- 2560 --- el1150 --- 534 426 ---

TOTAL 12359 51753 19765 168921 276990 173310 94240 89690 31351 21567 16659 12230
MEAN 399 1725 638 5449 9893 5591 3141 2893 1045 696 537 408

MAX 569 9900 873 26200 31600 13700 8170 8370 1620 1000 908 494

MIN 339 398 511 744 4360 2560 1690 1150 830 534 426 370

CFSM 29 125 46 396 7.18 406 228 210 .76 .51 .39 .30

IN. .33 140 53 456 748 468 255 242 8 58 45 .33

e Estimated.



POTOVAC RI VER BASI N

01629500 SOUTH FORK SHENANDOAH Rl VER NEAR LURAY, VA--Conti nued

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1926 -

ocrt NOV
MEAN 1046 1166
MAX 6332 8783
(V) 1943 1986
M N 271 254
(W) 1942 1942

SUMVARY STATI STI CS

ANNUAL TOTAL
ANNUAL MEAN

HI GHEST ANNUAL NEAN
LOWEST ANNUAL MEAN

HI GHEST DAILY MEAN
LOVEST DAILY MEAN

ANNUAL SEVEN- DAY M NI MUM
| NSTANTANEQUS PEAK FLOW
| NSTANTANEQUS PEAK STAGE
| NSTANTANEOQUS LOW FLOW
ANNUAL RUNOFF ( CFSM
ANNUAL RUNOFF (| NCHES)
10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

Aso Cct. 24, 1997
Result of regul ation

o0 TY

DEC

1355
3821
1949

351
1944

FOR 1997 CALENDAR YEAR

JAN

1669
6490
1996

260
1981

463319
1269

9900
335
353

.92

12.52
2390
880
381

FEB

2092
9893
1998

574
1944

Nov
Sep
Sep

w o 0

MAR

2314
7143
1993

548
1981

1930, 1939 -

APR

2197
7412
1987

452
1981

FOR 1998

968835
2654

31600
339
360

36700

16
290

1
26.

7180
950
398

1951, 1980 -

MAY

1702
4449
1989

499
1930

WATER YEAR

.39

17

Feb 18
aCct 23
Cct 11
Jan 8
Jan 8
dCct 23

1998,
JUN
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1949

438
1930

Also Sept. 16, 1925; data were collected for only part of the 1925 water year
al so Cct. 24, 31, 1997

BY WATER YEAR (W)
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POTOVAC RI VER BASI N

01632082 LI NvVILLE CREEK AT BROADWAY, VA

LOCATI ON. - - Lat 38°36'24", long 78 °48'13", Rockingham County, Hydrologic Unit 02070006, on left bank at Linville,
170 ft downstream from bridge on State Highway 1421, and 1.1 mi upstream from mouth.

DRAINAGE AREA.--455mi 2
PERIOD OF RECORD.--August 1985 to current year.
GAGE.--Water-stage recorder. Datum of gage is 1,029.90 ft above sea level.
REMARKS.--Records good except those for period of doubtful or no gage-height record, Oct. 9 to Dec. 4, and period
with ice effect, Jan. 1, which are fair. Maximum discharge, 17,800 ft 3/3, from rating curve extended above
1,860 ft  3/s on basis of slope-area measurement at gage height 12.58 ft. Several measurements of water
temperature were made during the year. Water-quality records for some prior periods have been collected at
this location by the Virginia Department of Environmental Quality - Water Division.

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 500 ft 3/s and maximum *):
Discharge Gage height Discharge Gage height

Date Time (ft SIs) (ft) Date Time (ft 3/s) (ft)
Jan. 8 0800 *2,200 *5.71 Mar. 9 0715 535 3.66
Jan. 28 1815 546 3.68 Mar. 19 0045 1,460 4.96
Feb. 5 1630 737 4.01 Mar. 20 2200 982 4.37
Feb. 12 0015 530 3.65 Mar. 21 0645 896 4.25
Feb. 17 1730 1,220 4.68

Minimum discharge, 6.4 ft 3s, Oct. 5, 7, 8, gage height, 1.39 ft.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 8.3 el3 el5 el5 143 94 72 45 29 23 11 9.2
2 8.0 e24 el3 17 125 90 66 62 28 21 10 9.1
3 7.4 el7 el3 20 127 86 62 57 27 20 10 8.6
4 7.0 el3 el2 27 171 78 74 54 26 19 10 8.4
5 6.7 ell 12 32 532 74 63 74 27 19 99 8.0

6 6.8 el0 12 31 370 70 58 73 26 17 9.7 80
7 6.8 el25 11 34 252 66 55 66 24 17 9.7 8.2
8 6.8 el65 11 640 224 161 54 219 24 19 97 15
9 e69 e92 11 238 185 268 91 126 24 18 10 11
10 e6.8 e60 12 129 160 145 88 103 26 17 15 10

11 e68 e39 12 101 183 117 75 92 26 16 12 9.7

28 el2 el6 15 279 101 92 45 35 23 11 9.9 7.7

29 el0 el5 15 297 - 84 41 33 36 11 99 7.2
30 €94 el4 17 261 - 79 39 31 27 11 97 73
31 e85 - 16 182 - 75 - 30 - 11 94 -

TOTAL 252.8 1020 367.6 3664 5452 4513 1857 1975 790 461 4129 2543
MEAN 815 340 119 118 195 146 619 63.7 26.3 149 133 848

MAX 13 165 17 640 532 538 100 219 49 23 29 15

MIN 6.7 10 8.9 15 101 66 39 30 20 11 94 7.2

CFSM 18 75 26 260 428 320 136 140 58 .33 .29 .19

IN. 21 83 .30 300 446 369 152 161 65 .38 .34 21

e Estimated.
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POTOMAC RI VER BASI N

01632082 LI NVILLE CREEK AT BROADWAY, VA--Conti nued

STATI STI CS OF MONTHLY MEAN DATA FOR WATER YEARS 1985 - 1998, BY WATER YEAR (W)

oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
MEAN 25.1 32.5 35.3 66.5 56.9 79.2 52.8 40. 2 24.4 19.2 27.2 35.2
MAX 108 144 115 213 195 206 135 91.0 49. 6 68.5 138 275
(W) 1991 1986 1997 1996 1998 1994 1993 1989 1996 1995 1996 1996
M N 6. 66 7.34 7.05 9.75 10.1 17.1 11.5 12.9 9. 68 8.28 5.79 5.21
(W) 1989 1992 1989 1989 1989 1989 1995 1986 1986 1986 1986 1986
SUMVARY STATI STI CS FOR 1997 CALENDAR YEAR FOR 1998 WATER YEAR WATER YEARS 1985 - 1998
ANNUAL TOTAL 10695.7 21019. 6
ANNUAL MEAN 29.3 57.6 41.3
HI GHEST ANNUAL MEAN 85.5 1996
LOWNEST ANNUAL MEAN 22.6 1992
HI GHEST DAILY MEAN 584 Mar 3 640 Jan 8 e4700 Sep 6 1996
LOVEST DAILY MEAN 6.7 &t 5 6.7 ct 5 3.2 Sep 17 1986
ANNUAL SEVEN- DAY M NI MUM 6.8 Cct 5 6.8 Cct 5 3.6 Sep 12 1986
I NSTANTANEQUS PEAK FLOW 2200 Jan 8 17800 Sep 6 1996
| NSTANTANEQUS PEAK STACGE 5.71 Jan 8 13.23 Sep 6 1996
| NSTANTANEQUS LOW FLOW 6.4 aCct 5 2.8 bSep 13 1986
ANNUAL RUNCFF ( CFSM . 64 1.27 .91
ANNUAL RUNOFF (| NCHES) 8.74 17.19 12.35
10 PERCENT EXCEEDS 58 138 80
50 PERCENT EXCEEDS 18 24 20
90 PERCENT EXCEEDS 8.0 8.2 7.4

a Aso Cct. 7, 8, 1997.
b A so Sept. 14, 17, 1986.
e Esti

1,000

100

DISCHARGE, IN CUBIC FEET PER SECOND

1997 1998
WATER YEAR
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POTOVAC RI VER BASI N

01632900 SM TH CREEK NEAR NEW MARKET, VA

LOCATI ON. - - Lat  38°41'36", long 78 °38'35", Shenandoah County, Hydrologic Unit 02070006, on left bank 25 ft upstream
from bridge on State Highway 620, 3.6 mi north of New Market, and 4.4 mi upstream from mouth.

DRAINAGE AREA.--93.2mi 2
PERIOD OF RECORD.--August 1960 to current year.
REVISED RECORDS.--WSP 2103: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 881.50 ft above sea level. Prior to Aug. 2, 1963, on right bank a
short distance downstream, at datum 0.71 ft higher.

REMARKS.--Records good except for period with ice effect, Jan. 1, which is fair. Maximum discharge, 12,400 ft 3s,
from rating curve extended above 2,300 ft 3/s on basis of contracted-opening measurement at gage height 16.38
ft. Minimum discharge, 4.5 ft 3s, result of freezeup. Several measurements of water temperature were made
during the year. Water-quality records for some prior periods have been collected at this location.

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Oct. 1, 1959, reached a stage of 10.7 ft, discharge not determined,
from information by local residents.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 650 ft 3/s and maximum ™*):
Discharge Gage height Discharge Gage height
Date Time (ft SIs) (ft) Date Time (ft 3/s) (ft)
Nov. 7 1630 804 5.64 Feb. 12 0730 939 6.86
Jan. 8 1630 *2,660 *9.78 Feb. 18 0130 2,120 9.24
Jan. 28 2000 903 6.73 Mar. 19 0800 1,580 8.36
Feb. 5 0400 1,190 7.51 Mar. 21 0430 852 6.52
Minimum discharge, 13 ft 3/3, Sept. 17, 18, 24, 25, gage height, 1.28 ft.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

o
>
<
o]
(@}
=
4
[¢]
<
o
m
O

JAN FEB MAR APR MAY JUN JUL AUG SEP

19 27 40 e36 298 266 166 112 65 43 25 18
17 41 37 39 262 251 160 147 63 41 24 20
17 33 35 51 259 252 149 166 61 40 23 19
17 27 35 84 399 226 182 155 58 38 22 19
1000 212 176 258 58 39 22 19

16 23 34 76 691 202 154 188 60 38 22 19
15 446 34 72 471 190 146 155 58 36 21 18
15 538 33 1510 407 268 144 178 55 38 23 22
15 193 33 707 374 462 213 173 55 38 24 23
10 16 120 34 350 327 324 237 152 61 36 25 20

©CON® BRWNE
=
~
N
al
w
al
®
~

11 15 93 35 253 335 261 195 142 58 34 29 19
12 16 78 34 211 689 235 167 155 66 34 23 19
13 15 69 32 187 477 219 154 155 57 33 23 18
14 15 74 32 165 366 211 148 134 56 31 25 17
15 16 79 30 169 306 196 144 124 62 31 27 16

16 16 70 30 231 275 184 138 118 64 30 27 15
17 16 62 29 213 730 176 136 120 72 32 28 14
18 18 57 28 179 1160 229 128 106 58 31 27 15
19 17 53 28 160 515 972 161 98 60 30 24 16
20 16 51 27 148 433 400 307 94 64 29 24 17

21 16 50 27 136 379 702 186 91 55 28 22 16
22 15 54 27 130 322 417 160 85 51 28 21 16
23 15 51 29 366 326 320 148 82 51 27 22 17
24 16 46 29 343 443 275 139 83 53 27 21 15
25 21 43 41 274 396 247 130 91 47 26 20 14

26 23 43 41 220 324 228 125 81 45 26 19 15
27 27 41 39 199 287 214 125 78 42 26 19 15
28 23 40 40 638 269 199 118 7 49 25 19 14

29 21 39 39 579 - 186 111 74 55 25 20 14
30 19 39 43 477 - 177 108 70 50 25 19 14
31 19 - 40 389 - 169 - 68 - 25 19 -

TOTAL 539 2605 1050 8679 12520 8870 4755 3810 1709 990 709 513
MEAN 174 86.8 339 280 447 286 159 123 57.0 319 229 171

MAX 27 538 43 1510 1160 972 307 258 72 43 29 23

MIN 15 23 27 36 259 169 108 68 42 25 19 14

CFSM 19 93 3 300 480 307 170 132 61 .34 .25 .18

IN. 22 104 42 346 500 354 190 152 68 .40 .28 .20

e Estimated.



POTOMAC RI VER BASI N

01632900 SM TH CREEK NEAR NEW MARKET, VA-- Conti nued

STATI STI CS OF MONTHLY MEAN DATA FOR WATER YEARS 1960 - 1998, BY WATER YEAR (W)

ocT NOV
MEAN 53.8 58. 8
MAX 297 324
(W) 1973 1986
M N 8.56 11.0
(W) 1987 1966

SUMVARY STATI STI CS

ANNUAL TOTAL
ANNUAL MEAN

HI GHEST ANNUAL MEAN
LOVEST ANNUAL MEAN

HI GHEST DAILY MEAN
LOVEST DAILY MEAN

ANNUAL SEVEN- DAY M NI MUM
| NSTANTANEQUS PEAK FLOW
| NSTANTANEOQUS PEAK STAGE
| NSTANTANEOUS LOW FLOW
ANNUAL RUNOFF ( CFSM
ANNUAL RUNOFF (| NCHES)
10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

A so Cct. 8, 1997.
Also July 28, 1977.

[(o N oW ol o]

Result of freezeup.

Al so Sept. 18, 24, 25,

DEC

70.5

240
1997
8. 86
1966

FOR 1997 CALENDAR YEAR

1997.

JAN

105
423
1996
10.1
1966

25356
69.5

FEB

119
447
1998
21.1
1989

Also Cct. 8, 9, 11, 13, 14, 22, 23, 1997.
Al'so Sept. 25, 28-30, 1998.

MAR APR MAY JUN JuL

158 118 86.1 59.7 36.7

530 372 238 294 121

1994 1987 1988 1972 1972

26.4 19.4 20.0 18.1 10.0

1981 1981 1969 1977 1977

FOR 1998 WATER YEAR WATER
46749

128 78.

152

27.

1510 Jan 8 5190

14 bSep 17 6.

14 Sep 24 7.

2660 Jan 8 12400

9.78 Jan 8 17.

13 fSep 17 g4.

1.37 .

18. 66 11.

324 155

54 44

17 15

AUG
36.3
139
1996
10. 8
1966
YEARS 1960 -
3
8
Jan 19
5 Cct 7
5 djul 27
Sep 6
62 Sep 6
5 Feb 9
84
41

10,000

1,000

100

DISCHARGE, IN CUBIC FEET PER SECOND

10

1998
WATER YEAR

69

SEP
38.8

1996
9. 36
1986

1998

1996
1981
1996
1986
1977
1996
1996
1981
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POTOVAC RI VER BASI N

01633000 NORTH FORK SHENANDOAH RI VER AT MOUNT JACKSON, VA

LOCATI ON. - - Lat 38°44'43", long 78 °3821", Shenandoah County, Hydrologic Unit 02070006, on right bank at upstream
side of bridge on State Highway 698 at Mount Jackson and 0.4 mi downstream from Mill Creek.

DRAINAGE AREA.--506 mi 2.
PERIOD OF RECORD.--October 1943 to current year.
REVISED RECORDS.--WSP 1382: 1945, 1948-50(M), 1951-53(P), 1954(M). WSP 2103: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 838.55 ft above sea level. Prior to July 1, 1976, nonrecording
gage, and July 1, 1976, to Oct. 23, 1981, water-stage recorder, at site 400 ft upstream at same datum.

REMARKS.--Records good except for period with ice effect, Jan. 1, which is fair. Some diversion during low flow
for irrigation at points upstream from station. Virginia Department of Emergency Services gage-height radio
transmitter at station. Maximum discharge, 103,000 ft 3/3, Sept. 6, 1996, from rating curve extended above 19,000
ft /s on basis of peak runoff for stations at Cootes Store and near Strasburg. Minimum gage height, 1.97 ft,
Sept. 3, 1966. Several measurements of water temperature were made during the year. Water-quality records for
some prior periods have been collected at this location.

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in October 1942 reached a stage of 20.2 ft, from floodmarks, discharge,
about 80,000 ft 3/5, from rating curve extended above 18,000 ft 3/s on basis of peak runoff for flood in October,
1942 for stations at Cootes Store and near Strasburg.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 5,000 ft 3/s and maximum *):

Discharge Gage height Discharge Gage height
Date Time (ft SIs) () Date Time (ft 3/s (ft)
Jan. 8 1400 *13,300 *13.54 Mar. 19 0700 7,150 10.05
Feb. 18 0130 13,300 13.53 Mar. 21 1130 8,860 11.12

Minimum discharge, 37 ft 3/s, Sept. 16, 17, 28-30, gage height, 2.27 ft.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 82 76 176 e185 1400 2010 699 447 238 187 66 a7

2 72 151 162 192 1180 1600 798 651 223 165 63 a7

3 68 178 153 219 1110 1440 698 730 213 158 62 a7

4 66 156 148 544 1620 1180 925 724 200 150 59 47

5 64 131 144 830 4400 1000 1380 953 198 149 57 47
6 60 114 135 725 3360 874 1110 1500 198 141 55 45
7 57 1940 129 608 2310 782 911 1030 189 133 55 46
8 54 3350 124 7310 1860 1150 792 2860 183 134 56 52
9 51 1640 124 4910 1740 3870 1110 2810 178 138 61 63
10 51 929 127 2110 1540 3170 1940 1650 200 124 68 55
11 54 625 130 1330 1620 1810 1720 1230 193 115 86 51
12 53 467 129 925 3010 1330 1300 1090 214 110 71 49
13 54 371 125 739 2820 1080 1020 1030 196 107 63 47
14 55 348 124 602 2020 944 861 910 188 102 78 45
15 56 395 120 544 1500 827 771 799 222 98 99 43

16 56 388 117 744 1230 734 690 698 331 93 91 39

17 56 349 116 838 3420 669 644 802 318 94 105 38
18 59 310 115 775 8590 806 571 667 244 91 125 39
19 58 279 113 672 3910 5030 655 563 226 88 96 44
20 57 251 111 594 2990 2820 1990 492 250 87 83 45
21 55 234 109 508 2440 7380 1470 442 220 81 76 45
22 53 239 110 454 1990 3770 1100 395 197 78 71 46
23 52 242 113 1230 1890 2140 901 363 193 76 69 45
24 55 237 112 1980 2470 1590 777 347 263 75 66 43
25 67 226 136 1570 2280 1280 667 357 206 73 61 39
26 77 217 163 1140 2150 1090 593 324 181 73 59 41
27 83 203 187 921 1820 974 568 306 166 74 55 42

28 78 191 203 2120 1780 899 520 299 176 72 53 39
29 69 180 197 2310 -- 837 466 280 208 71 52 39

30 64 177 220 2060 -- 764 438 262 221 68 51 37

31 63 - 216 1830 -- 698 -- 250 - 68 50 -

TOTAL 1899 14594 4388 41519 68450 54548 28085 25261 6433 3273 2162 1352
MEAN 61.3 486 142 1339 2445 1760 936 815 214 106 69.7 45.1
MAX 83 3350 220 7310 8590 7380 1990 2860 331 187 125 63
MIN 51 76 109 185 1110 669 438 250 166 68 50 37
CFSM 12 96 .28 265 483 348 185 161 42 .21 .14 .09

IN. .14 107 32 305 503 401 206 186 .47 .24 .16 .10

e Estimated.



01633000 NORTH FORK SHENANDOAH RI VER AT MOUNT JACKSON,

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1944 -

ocrt NOV
MEAN 239 295
MAX 1580 2371
(V) 1980 1986
M N 22.2 26.3
(W) 1987 1966

SUMVARY STATI STI CS

ANNUAL TOTAL

ANNUAL MEAN

HI GHEST ANNUAL MEAN
LOVEST ANNUAL MEAN

HI GHEST DAILY MEAN
LOVEST DAILY MEAN

ANNUAL SEVEN- DAY M NI MUM
| NSTANTANEOUS PEAK FLOW
| NSTANTANEOUS PEAK STAGE
| NSTANTANEQUS LOW FLOW
ANNUAL RUNCFF ( CFSM
ANNUAL RUNCFF (| NCHES)

10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

DEC

384
1272
1973
22.7
1966

FOR 1997 CALENDAR YEAR

1998.

JAN

497
2283
1996
30.1
1966

129761
356

5660
45
46

705
194
56

.70

POTOVAC RI VER BASI N

FEB

595
2445
1998
62.7
1959

Mar
aSep
Sep

w s~

MAR APR

851
2387
1994

119
1981

645
2193
1987
79.2
1981

FOR 1998

251964
690

8590
37
40

13300
13

37

1

18
1910
214
53

1998, BY WATER YEAR (W)

MAY
526
1418
1988

84.3
1969

WATER YEAR

18

24

16

JUN

308
1483
1972
53.8
1977

71

VA- - Cont i nued

JuL AUG SEP
169 220 217
834 1403 2804
1949 1955 1996
26.0 19.9 26.2
1977 1964 1954
WATER YEARS 1944 - 1998
411
935 1996
136 1981
32200 Sep 6 1996
8.0 Sep 3 1966
11 bSep 2 1966
103000 Sep 6 1996
22.17  Sep 6 1996
£7.0 Sep 3 1966
.81
11.05
876
191
46

a A so Sept. 6-8, 1997.
b Also Sept. 3, 1966.
c Also Feb. 18, 1998.
d also Sept. 17, 28-30,
f CObserved.
10,000 F
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| L
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POTOVAC RI VER BASI N

01634500 CEDAR CREEK NEAR W NCHESTER, VA

LOCATI ON. - - Lat  39°04'52", long 78 °19'47", Frederick County, Hydrologic Unit 02070006, on left bank 0.2 mi upstream
from Fawcett Run, 0.3 mi upstream from bridge on State Highway 628, 1.3 mi downstream from Froman Run, and 11.4
mi southwest of Winchester.

DRAINAGE AREA.--103 mi 2

PERIOD OF RECORD.--June 1937 to current year.

REVISED RECORDS.--WSP 2103: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 647.09 ft above sea level.

REMARKS.--No estimated daily discharges. Records good. Maximum discharge, 22,000 ft 3s, from rating curve extended
above 15,000 ft 3/s. Minimum discharge, 1.5 ft 3/5, result of freezeup. Minimum gage height, 1.04 ft, Feb. 19,
1941, result of freezeup. Several measurements of water temperature were made during the year. Water-quality
records for some prior periods have been collected at this location.

COOPERATION.--Records were provided by the Virginia Department of Environmental Quality - Water Division.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Mar. 17, 1936, reached a stage of about 25 ft, discharge, about 18,000
ft 3s, from information by local residents.

EXTREMES FOR CURRENT YEAR.--Peak discharges equal to or greater than base discharge of 1,000 ft 3/s and maximum ™*):
Discharge Gage height Discharge Gage height

Date Time (ft SIs) () Date Time (ft 3/s) (ft)
Nov. 7 1600 *3,800 *9.60 Mar. 8 1830 1,370 5.42
Jan. 8 1230 2,480 7.43 Mar. 19 0300 2,640 7.70
Jan. 28 1630 2,470 7.41 Mar. 21 0400 3,620 9.32
Feb. 5 1200 2,420 7.33 Apr. 19 2400 1,550 5.77
Feb. 17 2100 2,400 7.29 May 5 2330 1,060 4.79
Feb. 24 1000 1,310 5.31

Minimum discharge, 8.5 ft 3s, Sept. 16, 17, 27.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
DAILY MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 17 73 47 51 269 337 157 103 46 47 16 10

2 14 94 41 63 224 208 172 180 40 38 14 10

3 13 62 38 104 201 322 134 178 39 34 13 10

4 12 42 37 182 253 255 220 205 35 33 13 10

5 13 35 37 167 1990 221 236 431 34 33 13 99

6 11 29 35 139 1020 194 188 465 35 30 12 9.6

7 10 1460 33 124 583 177 165 270 33 28 12 99

8 9.7 674 32 1400 432 564 153 479 31 29 12 16

9 9.9 278 31 1090 384 746 384 457 30 33 14 14

10 10 167 32 505 327 463 462 349 61 29 17 12

11 10 116 35 316 319 329 321 306 48 25 18 11
12 10 89 34 234 485 265 253 444 134 22 15 11
13 11 72 31 195 416 225 214 415 213 22 13 97
14 11 100 30 157 331 203 190 308 177 21 14 9.6
15 12 126 29 160 265 177 171 239 232 21 18 9.6

5

8

16 15 92 28 310 223 156 154 199 401 22 18 9
17 12 72 28 296 740 140 147 212 177 30 22 9
18 13 62 27 260 1270 262 142 148 109 20 23 1
19 14 56 27 211 625 1450 347 121 93 18 16 14
20 15 51 26 179 445 622 741 102 92 18 14 11

21 13 50 26 150 361 2330 337 89 67 17 13 11
22 14 92 26 132 298 801 256 e 57 16 13 11
23 14 87 32 433 344 452 214 70 71 16 13 12
24 15 70 32 526 1060 337 183 68 159 17 12 11
25 21 59 64 358 580 269 156 119 7 16 12 10

26 27 56 69 263 421 230 139 73 60 15 12 12
27 38 51 61 217 350 205 145 62 50 14 12 11
28 26 47 60 1020 340 183 120 59 7 14 11 18

29 19 46 54 857 --- 165 105 52 71 14 11 12
30 18 45 60 514 --- 148 98 a7 52 14 11 11
31 18 - 55 352 --- 134 - 50 - 18 10 -

TOTAL 465.6 4353 1197 10965 14556 12660 6704 6377 2801 724 437 3416
MEAN 150 145 386 354 520 408 223 206 934 234 141 114

MAX 38 1460 69 1400 1990 2330 741 479 401 a7 23 18

MIN 9.7 29 26 51 201 134 98 a7 30 14 10 95

CFSM 15 141 37 343 505 39 217 200 91 .23 .14 .11

IN. 17 157 .43 396 526 457 242 230 101 26 .16 .12
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POTOVAC RI VER BASI N

01634500 CEDAR CREEK NEAR W NCHESTER, VA--Conti nued

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1938 - 1998, BY WATER YEAR (W)
ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
MEAN 61.3 70.0 91.9 116 148 208 175 130 85.0 33.1 39.5 39.5
MAX 77 500 320 545 520 708 600 382 664 181 420 523
() 1943 1986 1973 1996 1998 1993 1983 1988 1972 1978 1955 1996
M N 6.01 8.64 7.95 10. 2 21.5 38.2 37.0 24.5 10.5 6. 06 4.52 6. 95
(W) 1964 1966 1966 1966 1959 1981 1947 1969 1969 1966 1957 1986
SUMVARY STATI STI CS FOR 1997 CALENDAR YEAR FOR 1998 WATER YEAR WATER YEARS 1938 - 1998
ANNUAL TOTAL 31540. 4 61581. 2
ANNUAL MEAN 86.4 169 99.4
H GHEST ANNUAL MEAN 214 1996
LOWNEST ANNUAL MEAN 28.3 1969
HI GHEST DAI LY MEAN 1460 Nov 7 2330 Mar 21 e13900 Cct 15 1942
LOAEST DAILY MEAN 9.7 Cct 8 9.5 Sep 16 2.8 aSep 7 1964
ANNUAL SEVEN- DAY M NI MUM 10 bCct 6 9.9 Sep 1 3.0 cSep 2 1966
| NSTANTANEQUS PEAK FLOW 3800 Nov 7 22000 Cct 15 1942
| NSTANTANEOUS PEAK STAGE 9.60 Nov 7 d27. 00 Cct 15 1942
| NSTANTANEQUS LOW FLOW 8.5 fSep 16 gl.5 Feb 2 1992
ANNUAL RUNOFF ( CFSM .84 1.64 .97
ANNUAL RUNOFF (| NCHES) 11. 39 22.24 13.12
10 PERCENT EXCEEDS 160 425 213
50 PERCENT EXCEEDS 53 61 43
90 PERCENT EXCEEDS 13 12 10
a Aso Sept